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AKJIJIM 4OPBA ®EPMEP XY2KAJINKJIAPHHA TAIIKWI KMJIMI MACAJIAJIAPH BA 
EUHUMJIAPH 
Baéadocanoe Damypoo Camumbaeeuu 
PhD. Myxammay a-Xopa3Muii Homugaru TATY (DsC goxtopantn) 
E-mail: elmurbes @ gmail.com 

AnnoTauMaA. YourOy Makoyla (baoMATH aHbaHBHi TallKWIKMI 9THIITaH 4opBa depmep 
X)xKaIMKIAapHHN WIFOp CeHCOp TexXHOJOrMAapH OpKaIM akJWIM OOWIKapyB TH3MMuTra aiiaHTupuura 
OaruliiaHraH. AKJUIM 4OpBa xyxKaIMrTH oaTHi OouIkapyB TH3MMura HuCcOaTaH KYynrHMHa 
camMapayopyMKapra ora. )KyMulaqaH, peasl BakT pexuMNya RFID Bocutanapn Ba ceHcopjlapqaH 
OJIMHTaH JMHAMUK MaBIyMOTIIap Ba yapHHHT KaiiqHOMa é3yBlapHHH TH3MMIIM KaliTa Mua xXamya 
Kapoplap KaOyjl KHJIMUI Ba OFoOxJIaHTHpHiapya, WyHMHTyeK, UKTHCOAMM Ba BaKT 2%«MxaTJaH 
caMapayopsINK]a axaMHATH %Ky a KaTta. Makoulaya akJIM OomlKapys WiaT@opMacnHn nuWwIad YuKHOLAa 
CUHJIMINM JI0O3MM OYsIraH Ba3sHdalap V34HIWIMK Onan KeITHpHIMO, HaTwKajla yuioOy Ba3sHdalapHuHr 
euumuiapu Oatadcus OaéH 9THIITAaH. 

Kast cy3iap. Unrop texnonoruanap, ceHcopsap, RFID Bocutanapu, MabltyMoTIap Oa3acn, 
aKJWIM YOpBa, TapMOK, OouiKapyB TiaTpopMacu. 

Abstract. The work of this article is devoted to the transformation of traditionally organized 
livestock farms into a smart management system through advanced sensor technologies. Intelligent 
livestock management has many advantages over conventional management systems. In particular, real- 
time dynamic data from RFID devices and sensors are very important for systematic processing of 
records and decision-making and alerts, as well as economic and time efficiency. In the article, the tasks 
that need to be solved in the development of an intelligent management platform are presented 
consistently, and as a result, the solutions of these tasks are described in detail. 

Keywords. Advanced technology, sensors, RFID tools, database, intelligent cattle, network, 
management platform. 


I KMPH MexHaTHHu KaMaiTupura KapaTwuiraH. 
YopspaynMKra HyHasITupwiran (bepMep XycycaH, ApMM aBTOMaTJIalliraH Ba MeXaHHK 
xyxKaIuKIapH (aowMATHHH 3aMOHAaBHit WIFOp TexHOOorMalap aMmamMétraH xKOpHii KMIMHAa 
TexXHOOrMAIap OnsaH %KHXO3Ia, ymoy Oommnagqu. Kymiaan, pepMa xyxarHruya 4opBa 
TeXHOJOrMAap aH Murra 7MHaMHK xalBOHapw dapaBoHIMrw Ba 9KOJIOrHK 
MabJIyMOTJIapHH WHTeWIeKTyall KaliTa wall TO3aIMTMHu TabMHHJIOBYH TEXHOJIOrHK 


XaMJla TypJIM TH3HMJIapapo MHTerpalMasaliran 
Maco®aBuit OolKapyBHHHT aku miaTpopmMacu 
nua YAK Ba yHH aMaiMétra TaTOuK KMJIMI 
opKaJIv coxa CaMapajOpJIMTHHU OLWIMpHW JOMMUi 
AHTHIaHHO OopyBun MacaylajlapqaH 
xucoOjaHagqu. MabityMKu, OJ MHIapv aHaHbaBuit 
Typqa 4OpBa xXalBOHJIapHHH  TaMralialll, 
KeHMH4aIMK pakaMJlaHraH OvpKa, MMCO y4yH 
KyIOKKa TakuwslaquraH TyrMasiap opKalin 
WAeHTHUKAalMA KHIMHMO, ylapHHHr KyHasIMK 
é€KH JaBpHi MOHMTOPHHTH Ba TypsIM TeKWIMpyBsap 
omu6 Oopunran. Hatwxanap 9ca ofaTaa TypmM 
HyHaMiuyarn KyHaiMKapra Kavi KMWJIMHTaH. 
Mucon yayH Oy KyHaMKiapra KopaMOJHMHr 
pylixatra OJIMHMIIM, BeTepHHap TOMOHH aH 
OMJIaHHIUH =s &BA-Ss«*sABOJIAHMIWM, ~=©69Mabcyiiap 
TOMOHH {aH CYT Ba 2%KYH MaXCyJIJOpIMIMHN Kalin 
KHJIMUWIapHHi KeJITHpHu. MyMKHH. KetwHuask 
aca Oy OomiKapyB TypiIM KYpHHULIIapya HHCOH 
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BOCHTallap KaOWJIap KeJITHpHI MyMKHH. XycycaH, 
MHCO. Y4yH xXapoptra OoFIMK BHHTeIAINA 
TH3MMH, APHM aBTOMATHK O3HMKJIAHTHpHIll, CyT 
MaxcyJIOTIAapHHU OJIMI TexHOJIOrMAAapu 
aMaIMéTraH KeHr TaTOMK KWJIMHTaH. Xo3upru 
KyHa aBBalira 3cKMpaétraH ycuyOsapyarn MHCOH 
(baKTOPH TOMOHM aH UI IOpUTHI TaMoiMisapu 
BaKT YTHUIM OnaH axOopoT TexHoOOrMasapu 
3HMMacura YTHO OopMoKAa. 
HW. YCYJIUIAP 

Uoppa depMep xyKalukIapu PaomMATHHU 
3aMOHaBHHt axOopoT TexHosoruanap épyamuya 
aBTOMAaTJIAallITHpHI Odopacnza, xycycaH, 
PHBOXKMIAaHTaH JaBlaTiapya KaTTa Yo TyKapra 
9puinsaétranu cup 9mac. )KymiafaH, depmMep 
XyxKauKIapH akKI JIM TexHOOrMaap acocuya 
2%KUXO3aHTaH Ba OollkKapyB jacrypuii 
TabMHHOTIapH aMasIMéTraH TaTOHK KWJIMHTAaH. 
JlexuH, yml0y TexHONOrMK MaxMyaslapHHu 
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MaxasIM 1031a0 (epMep xyxKaMKapura TaTOUK 
KMJIMIT +MYMKHH 9Mac. UynHku, OnpHHuuga 
TCXHOJIOrHMA KMMMaTIMTH Maxaliuii depmep 
xyxKaIMKIapH UKTHCOAMN daonuaTura TYyFpu 
KeJIMaCJIMTH, HKKHHYN aH TypyIM Makcajyiapra Ba 
TypJIM nuiad qukapyBunsiapHHr 
MaxcyloTapura XH3MaT KYpcaTyB4H Kajpiap 
CTHIUMOBYMWIMIH =6sBa-Ss—“Cié YHA AHH~—sCTY PII 
THWapyaru qactypuit TabMMHOTIApHu 
MaxasWIMWaliTHpuil MyaMMOIapH MaBxKyIMp. 
Iynuur yuyu depmep xyxaruksapu coxacnyarn 
Ma3Kyp MacajlaHw MaxajIMii MpoTOTHMMHH 
nuiaO 4HKHUI Ba aMajIMéTra OMMaBHit »%Kopnit 
KHIM 39HT MakOy Wyn xucoOnanagu. bynyan 
yMyMOalwapHii =HaTwKa WyHaH nOopaT 
OylaquKu, OMpHH4N aH TeXHOJIOrMK MaxKMyaHu 
KypHUI Ba yHra XW3MaT KYpcaTHI TaHHapxu 
ap30Hamayqu, AKKMHYMaH MaxasIMH XOM alé 


opkKaIu TEXHOJIO'MK BOCHTajlapHu 
Kynaltupwaqw = =6Ba = TAKOMMJIIaluTApuayM, 
yuyHunyaH MMIUIMKH 86THIarM = =69acTypuii 


TAaBMHHOTHH OMMO sAHTHIaO §6OopuiaqH Ba 
MapKa3JIalITHpH, WyHHHTyeK, OowKa axOopoT 
TH3MMJlapura WHTerpalMaall MyMKHH OYnaqu, 
TYPpTHHYnMAaH «Maxam =m omm0 §6Oopum 
TamaOlapyra MOC  KeIMIIH Ba TypuM 
XHcoOoTIapHu Taiiépsall UMKOHHATIApH Taiyo 
oynagu. AmnOaTTa KaTTa MyBaddakuaTuapra 
9pumm6 KeaétraH uliaO 4nMKapyBuusap Ba 
KOMMaHHAIapHHHY TaxpHOalapnH Ba Maxaluinit 
pecype 3axupamapHHu uHoOatra ouraH xoua 
MUJUIN IpOTOTHMHH, ABH “akJIIM YopBa PepMep 


xyxarurn” mnsaTpopMacwHH wuWIaO § 4MKHII 
MYMKHH. 

Ym6Oy macana OViuua onm0 OopuraH 
TaKMKOTIap HaTwKacnya Wynn  aliTHM 


MYMKHHKH, JjacTa0, KYy3IaHraH TiaTdopMaHu 
wuuiaO 4K y4yH acocui wMHdpaTy3uima 
MacaslanapHu Oenrumad ommmt 3apyp. by KeTMa- 
KeTIMKamm = MacaylalapHuuHr = =—- acocuiiylapura 
kyHugarusap Kupayn [0]: 

1. AxOOpoT OKHMHHM aHNKaliTHpHoO OMI; 
2 MasisrymMotsiap 6a3acHHu spaTHu; 

3: @Maommatra KyYyJWIaHWIMWH MYMKHH 
OyraH WIFOp TeXHOJOrMATAapHu aHMKalTHpuu 
Ba ylapHu MaxaJWIMaliTMpu; 
4, CeHcoHjlapHHHr 
HHpaty3HIMacnHHu ApaTHul; 

5, J[uHaMuK MabJIyMOTIapHu TYyllall Ba 
cepBepra €3HII; 

6. MoiiqananyBuniap 
HuHTepdeliciapHu ApaTu; 


KOMMYHHKalna 
jactypui 


yuys 
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2 XavBOHJapHuHr 30Tura HucOaTaH 
OvoNOrHK Y3rapHuiiap, O3yKa Ba MaXCyJIQOpsIMK 
KaOu ceTKaslap 6K HOPMaslapHH WakWIaHTHpH; 


8. Betepuuapna (baouMATHHU 
aBTOMAaTIIAITHpHU; 
2. Ky3aTHml Ba Kapoplap KaOyJI KIMI 


Makcajlua MabJLyYMOTIIApHU HHTeWIeKTya Kalita 
WUWaWHWHE MaTeMaTHK-asIrOpHTMUuK alilapaTu 
Ba JlacTypHii TabMHHOTHHU ApaTu; 

10. Macodasuii OonrkapyB TH3uHMuHM iysra 
KYHMUW. 

Ymymuit xouga Ma3kyp Ba3HdaiapHuHr 
HaTWKaBHit MaKcajiM WyHaH wOopaTKH, yHya 
cbepMep xyxanuru daommaTufa 9HT KaM capd 
xapaxKaT 9Ba3Hra TalaOHH KaHOaTIaH_upyBun 
MaKCHMasI MaxcyJIOT (cyT, ryWiT KaOu) OHO, 
OollKapyB KapoplapwHH xKkaOyn kuuura 
KYMakJ1alMiin Ba OouIKapyBHU 
aBTOMaTIAlITHpHU OYTO xHcoOaHaMH. 

WI. HATHOKAJIAP 

SHAM KevITupwiraH MacaslanapHu xali 
KMJIMIIHM KeHraiiTupusirah Xouga KapaO YraMu3. 

1. Ax6opor okumn. Uopsa depmep 
xyxanruga aliiaHayuraH axOopoT OKHMHHH 
WakWIaHTHpHut y4yH actiaO = KapamaérraH 
(bepmMep xXxKaIMTMHA TaluKWJI 3TYBUM 
oObekiapHu Ba ylwOy oObeKTIapra Tabcup 
KMIIYBYH CyObeKTIAapHH aHUKIaO OMI 3apyp. 
MapilyMKu, OM Kapaliga depmMaga 4opBa 
xalBoHapu Oop OY¥mHO, ylapHu HopMal xomaTya 
TapBapuiiall yYyH 3apyp 3axHpa TabMHHOTH 
MaBxKy OYsca, ryéku KY3aHTaH MaxcysIOTTa 
TaOuuu xoIa spulMaquranyek KYpuHagn. by 
Kapalll Kalicuaup TOMOHaH TYFpH Ba cosa, 
ywekuH (depmMep xyxammru (daommaTHHu 
TUWIaKOHJIM udoyamad Oepa oman. 
Iynuurgek, uctanrah Oupop MakcayIM UII 
(paouIMaATHHYT axOopot TH3HMHHU 
MyBapdakuaATIM sApaTuuiyja OupHHun HaBOaTya 
axOopoT OKHMHHH TYFpH TacBupsaura 
Oormukgup. Jlemak, axOopoT OKHMHHU WyHyaii 
KYPHUI JIO3HMMKH, OyHya OOBeKTIIAap Ba yapyzaru 
TadvMii éKH CyHBM XxOqMCa-BOKeaTINKIapyaH 
wOopaT axOopoTiapHu Y3apo y3Buii KeTMa- 
KeTJIMTHHM WakWIaHTHpuM Taad sTHIaqM. DAA 
yoKopHyarnsiap wHOOaTra oMHO, depmep 
xyxKaMIM aru OObEKT, CyObeKT Ba ylapra Tabcup 
KMIIYBYH XOAMCalap MMKOH Kaylap kylingarnua 
KeHIpoK TacBuJlallira XapakaT KWJlaHayH [5]. 

Kopamon o6vexmu. Kopamon Onojoruk 
THpuK xaliBou OYHO, JeMak YHUHT TYFHIMOIM Ba 
yuuMu TadvMii xomaT. Jiemak, KkopaMoJI 
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TyFusIraHya OupsamM4u Ba Y3rapmac OyiraH yHu 
xapaKTepJIOBYH OMOJIOIMK XycycHATIap, HacsM, 
MaH3HJI Ba 9racH TYFPHCHa MabsyMOTJap Maio 
oynaqu. byHu ogaTuli xomga Oapya xaiiBonmapya 
Oup XM, JICKHH MaBsyMOTIAapH MHBH yas OyTraH 
TacllopT MabJlyMoTIapH WeO IOPHTHI MyMKHH. 
AHTM TyFusIraH Oy30K Awa yayH yHra O3HK 
OBKaT pecypHcn Ba apBapul 3apyp. KetMHyasuk 
BaKT YTHIIH OWsIaH KOpMOJ] HOpMasl Youu Ba 
oMslalluiap, OSHKJIaHHWIM, KacajWIaHHliM Ba yHH 
WaBoulall, HacJWIaHTMpHul Ba Kynavu 
*KapaéHapu pyii Oepanu. Ma3xyp keiiMHuauk 
aio O¥TyBun axOopoT Mapametpsapu amOaTTa 
llactioptra Oormanayu. Tyr *xapaéHuyan yrran 
KOpaMOJIaH CYT MaXCyJIOTH OJIML MYMKHH. by 
epaa cyT MaxcylyolMrM Y3 YpHua KopaMoll 
30THTa, TYFHUI COHHTa Ba 9H acocHiicH o3yKa 
paumonvra  OormmkK Oynaqu. AnbaHaBuii 
KopaMou4MiMk =depMep xyxKaIMKapwya cyT 
MaxcyJIOT/IapHHH WHBUAyal KYpcaTKH4YMHH 
aHHKall (bakaT aBpuii TeKkiWwupyBlapyarnna 
amMaira owMpusagu. KonraH Bakrylapya 9ca 
KaIKyIauua OnsiaH Oapya KOpaMOo cyT 
KYpCaTKH4JlapHHHHT YMyMH CyMMacH pal{Moura 
HucOaTaH XxNcoOsalWIap FopuTHayH xosoc. by 
9ca, MaXCyJIJOPJIMKHH WHAMBUyal Ky3aTHLl 
MMOHMATH HYKIMIMHN OnIyMpadn. 

Iunau (@akyunanau). Onatia 
(bepMayaru Oapya KOpaMouiap ékH yulapHHHr 
OeIrMIM 30THTa HucOaTaH TyFusIraHuysaH Oow1ad 
KaHyaliqup OenrumanraH appyapya  (éum, 
orupimru KaOvuiap) MabilyM KkKacasiMkKuapra 
xaMya (aBkyjloqyja TapkanaétraH 9mMqeMuK 
KacaiMkiapra = KaplwHw@ = MaxkOypuit/uxtTuépuit 
OMIA wWIapH omMO Oopusagqu. AHbaHaBnit 
xouga OerMiaHraH HOpMayiap acocvyja 9MJIall 
2KapacHu HaTMxKalapu Maxcyc *KypHasapra Kay 
KwiMHayn. by kaiqHOMasapya BakKIMHaslapHHubr 
Typ1apu, Ao3aapu, caHacn KaOusap Oynaqu. 

Kacanaux 6a yuu Oagonau. XaviBoniapHu 
oMialiiapyqaH TalikapH yslapra aTpod-MyxuT, 
o3yKa 6KH TAallKH Tabcupliap HaTwKacnya 
KacaJIlaHult XoulariapH y4paiyu. by epaa 
xaMBOH KacaJWIMK ajloMaTiapura KapaO TalixH3 
Kyhuaqu. Taxus Typslapu Ba ylapHu WaBourall 
pelensapu OYiim4a KYpcaTMalap ovlMHAaH 
Mapxyy. IlyHunrgek, xaiBoH OMp BaKTHHHT 
y3uqa Oup HeyTa KacasWIMK Tallxu3n KYMMIMMIM 
HaTwKachyja WaBouall pelleniapH yMyMJawiraH 
xomga omm“6 Oopywimum MmymKuH. AmOaTTa 
Wapowlall XaM KacaJiIMK TapHxuH Ba aBolalll 
*KypHaiapHra xaMBOH Ba YHMHT 30TH, OHO 
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TlapaMerTpilapH, KacaJiaHul aloMaTH, KyMusiraH 
TalIxH3, WaBoall pelenu, pee OYNu4a Wopu- 
apMOH MyOJlaxKaylapH, KacayWlaHraH caHacn, 
WaBolall OpaIMKH caHallapu Ba xyocalap Kay 
KWJIMHaH. 
Payuon. 
palwoHH %x%*ya 


@MepmMep xXyxalurugta o3yKa 

XaM MYXHMM OyYyHO,  y 
MaxcyJIOpMKra TabcHp KWIYBYH OMHII 
xucoOsanagu. Paywon Oenrumm HopMasap 
acocHla eM-xalllak, O3yKa TypllapH Ba TypJIM 
BUTaMHHJapyaH TalipaHuo, KYHQJIMKIM 
xalBoura OepuiayquraH O3yKa MaxkKMyacuynp. by 
epla aclIMjja KOpaMOJIHHHT 30TH, OFMPJIMIM Ba 


émmmra ~HuCcOaTaH Ty3HIM0, MaxcyJINOpIuK, 
WaBpuiiIMk Ba MKTHCOAMM KuMMaTHTa Kapad 
MaBJIYM  BaKT opasMFufa Yy3rapTupusnd 


Typunaqu. Jlemak, palMoHHu Talépauiya KaTui 
Typia XaiBOHIapHHHr MapamMetTpyapu wHoOatra 
OJMHMIMIM TalaO sTHIaqH. OnatTya Typiu 30TIH 
xaMBOHIap MaBxKy KaTTapok depmasiapya 
palloHHHH yMyMHM xouya Taléplanagqu. bynya 
TYpIM 30TapHH KaHoOaTIaHTHpayMraH palloH 
HOpMalapH TOMMIWNHHHT Y3H aloxuya Macasia 
xucoOnanayn. 

Ampoqd-myxum (mukpouKiluM). 
CurnpsapHuHr COFIOMIMTH Ba MaxcysIopsMrura 
JOMMUH paBullia Tabcup ITaquraH TallikKH MyXHT 


oMMJWIapH aH oupu oy, MUKPOHKJIMM 
KypcaTKH4uapu yup. by KYpcaTKHuap 
OpraHv3Ma HCCHKJIMK aJsIMalIMHyBH, 1a3 
aJIMaluMHyBH,  MOjialap ayiMaluMHyBH Ba 
opraHu3Mia KeyayuraH (pu3HOIOrHK 
w*KapaéHapra OepocuTta Tabcup  KuyayqHu. 
XaiBousap dapaBoHMrMHu TabMHHaliya 
MOJIXOHaJIapHHHr HopMa acocuyla 
MUKPOHKJIMMHHH TabMHHJalll 3apyp. 


MukpouksIuM lapametpsiapura xaBo xapopaTn Ba 
HHCOMM HaMJIMTH, WaMOo Te3MrM, KapOoHaT 
aHTHApHA Ba aMMHaK Tra3lapH, TaOuuit épyFMK 
Koopdunentiapu KupHo, Oy mapamMeTpsapHuHr 
Hun dacwiapH KecHMuyja HOpMaslapH MaBKy] 
[10]. Ogatga Kynruna depmMep xyxamuKapuyza 
ymOy Maxcyljopimkra Tabcup  KyIyBUH 
HOpMaslapHu JOUMHM Typya Kali KuIMO Oopuu 
Huapu aMasira OWMpWImMaliyu. 

Cym maxcyndopiueu. Depep xyxKaruru 
(paouMATHHHHT apomayl MaHOan OYynraH cyT 
MaxcyIopiurH xucoOmaHagn. CyT mMaxcyjoTH 
AHTM Oy30KIaraH KOpaMOJI1aH MabJIyM BakTraya 
(oqaTaa KeliMHTM TyFullraya) oMHaqH Ba OyHu 
akTaywaA aspu yetunayqu. Jlakrayua Tappuya 
KopaMOJIHHHY 600M, TyFHUI COHM, TyFHUIaH 
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KeHHHIM Oslapyqa HOpMasl xaéT KeyMpaétraH 
KOpaMOJI y4yH CYT MaxcyJIQOpuK HOpMasiapu 
MaBxKy. Mucon yuyH 7-mMapta Oy30KJIaraH 
curupHunrl om OusaH 7 ofMyarM cyT Oepu 
KypcaTKwusapH Oup xu OYynMaiiyn. Depmep 
xyxarurugard 4 Oapya coFMH cCHrupilapHHHr 
HHIMBU yall CYT OJIMHMLM KYpcaTKMWIapHHH Kali 
KHIIMO OopHu Ba yapHu HOpMasiapra MOCJIMTMHH 
TaXIIMIM KMIMI OYMw4a OKCOKIMKIap MaBxKy. 
AnOaTta Oy MHCOH QakTOpu BakTuTa OOFIHK 
oOynraHiMrM ca0aM, AbHH xap Oup curup cyT 
KYpcaTKWYlapHH aHHKlall Ba ylapHu ajloxuya 
*KypHalnapra = Kali KIMI, TyluaHraH 
MabJIyMOTIIapHHu curup llapaMetpyiapura 
HucOaTaH TaxJIMJI KHJIMMI Ba Kapoplap kaOym 
KIMI ~MYWIKH Macajia xucoOmaHagu. UlyHuur 
y4yH xaM (dbakaT yMyMHii cyT MaxcyJIOTH 
KypcaTKuusiapu xucoOsanayu XOsIOC. 
IlyHuurgek, cyt MaxcyJIOTHHMHT Y3Hra XaM 
KyiiuiraH cudat KYpcaTKH4apun MaBxKy] OYTO, 
ommHaétraH §=CYTHHHE MaBxKy HOpMasiapra 
MOCJIMTH XaM 2%KypHasira JaBpuit Kali KuIHHHO 
dopwayHu. 

Hacauuaux. Curup Oy30kiaranyaH KeivH 
yptaua Oup iu WaBomuyla cyT MaxcyJIOTH Oepaau 
xaMja MabJIYM My/laTqaH KelMiMH curup TaOunit 


€kH CYHBHM paBHliga ypyFrilaHTupusan. 
YpyFriaHTupull HaTwKain OYynnMuM éKH YyHU 
Kalita YpyFlaHTHpuut ovina Maxcyc 


*KypHaliapra Kaliyiap lopuTusiagn. by katyapra 
ypyrlaHTupwiran xalBOH pakaMu, YypyFHMHT 
HaclIW, YPYFJIaHTHpHUI COHH, HaTMKaOuMrH, 
caHacH KaOvap Kupagqu. YpyrianTupyiran 
xalHBOH JOMMUM Ha30paTya OYM0, YHHHT XouaTH 
KypcaTKH4apu, AbHH XOMUJIaOpIMK Ba YHMHT 
Ky3aTHWIapuTyFpucnya XAaM Maxcyc %KypHasiiap 
ropuTuiayu. Ketmauanu, curMpHunr Oy30KalliM 
o6yiiu4a 9Ca MabIIyYMOTIap ajloxHya %*«ypHasira 
Kali, KuIMHayqu. bynya TyruiraH Oy30KKa «HTH 
oObeKT cuiaTuya MaciopT wWaksWanTHpHaMH. 
ur acocuii Macasia WtyHan HOopaTKH, KYT4MIMK 
KopaMoliap opacnyaH ypyFiaHTupul AaBpura 
KeyIraH KOpaMOJIHH aHuKlallifa yHHHT aoxuya 
OMONOrHK Y3rapviwwiapHHH Ky3aTHI opKasiu 
amajira oummMpuiaqn. by sca onMut dakaT HHCOH 
oMHJIM OuaHTMHa OYUN Y3 YpHuya MyaMMo 
xucoOsanayn. 


12574-cou 09.04.2014. Hacanu maxcynot (maTepuan) 
OOHUTMPOBKAaCMHY YTKa3UW TapTUOu Ba WapTAapu 


TYFPUCU aru HUZOMHU TacaukKylaw Xakvia (lex.uz) 
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Bemepunap. KopamMorHu 9Mislall Ba 
yapoall,  YypyFiaHTupult Ba  Oy30KJIalll 
2%Kapa€HHHHH MaBcyl WaXxcH, ABHH XaMBOHJap 
Bpauu. BerepuuHap xoqMMM HOpMasiap acocnyja 
QMJIall, KaCaJIIMK, Taluwxv3 Ba aBollall xamMya 
“ceppuc yappu'” KaOn Oapya x*ypHamiapHu 
TyngupHo Gopagu. Mun yaBomuya curupapHunr 
(bu3HOOrHK xOaTHya Oup Heya WaBp Keyau. 
IWynapyan Oupununcu — Oyro3IMKHHHT HKKMHOM 
ApMU AKYHUAArH aM om Aappu. byro3smk aru 
aM OMUI WaBpu curup cyTqaH wKapHHo, To 
TyKKaHHraya OyiraH opalMkK XxMcoOlaHayn. 
Ukkwnun app — cepspuc appv. by curup 
TyKKaHywaH Oona, To KouHO ypyFlaHraH 
BakITaua OYsraH opaiMkK KyHapH. Yann Zapp 
— cCOFHM 6KH JlakTaljMa aBpuaup. XaiBou 
TYKKaH JaBpjan TYIMK KouraH Jappraya Oyiran 
MyZaT cepBuc aBpu Aetunayu. Berepuuap 
XaMBOHHH YpyFaHTHpull *KapacHH Ba HAaTWKAJIM 
XOMHJIaHHHY THOOMHM Ha30paTH XaMja TyFUIII 
*KapaéHuyja OeBocuTa MITHPOK KHIaqu. YMymuii 
aliTuiraH ja XaiBou TyFHIranujan Oomw1ad yHHHr 
HOpMaJI COFJIOM XaéT KeYMPHWIM, XaMBOHHHHT 
HHAMBH Ayal OemrMiaHraH HOpMasiap AlMawn Ba 
MaXCyJIOPIMIHHU Haz0paT KWIaqM xamya ou0 
OopusraH WuWAapHu %*XypHawiapra Kali KuM0 
Oopanu. OgaTaHa dbepMasapya BeTepuHap acocaH 
ypyrilaHTupuit =8Ba = =XOMMIaHH = Ky3aTHI 
w*KapaéHuyan =OomIKa = BakTIapia dakatTruHa 
KacaJIIMK avloMaTH ce3HyIraH xaiiBoHsap Onan 
Hu oM6 Oopuo, sMal KapaéHsapu MHAMBU Ayal 
paBuliyza Y3 BakTH a OaxapHsIMacIMK XOaTIapu 
yupao Typaqu. ABH, KOFO3 2%KypHalapra Kalin 
KWJIMHTaH €3yBJlap acocHya KeMMHIM Ha30paTiap 
Y3 BakTH la OaxkapHIMai an. 

3oomexnux. DepMajlaru KopaMosWapHHAr 
yMyMuit HOpMalap OYyiin4a o3yKa pallMOHHHU 
TY3HMI Ba OaxKapHIMWMHH Ha30paT KuMIayMraH 
XOQMM. 300TCXHHK XOZMM (paomMATH Ba 
Kapoplapu dbepMaHHHr UKTHCOAMH KelaxKarnHn 
Oenrumad Oepagn. AbHU, 9HT MMHUMasI Hapxyzaru 
o3yKa pallwoHu oOvuIaH MaKCMMali 
MaxcyJIOpsIMKTa SPH Ba3n(acHHHu 
Oaxapatn. PalMoHHH KOpaMosl 30TH, GH Ba 
orupmurura HucOaTaH HOpMasiap acocnya 
yMyMylaluraH xXOua aBpuii Ty3uur Tamad 
9THIaM Ba Maxcyc %*ypHayapra Kali KnIM0 
dopamn. 
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Uopsa depmep xyKanurugarm acocuu napametpnap 
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1-pacm. Bepmep xyocanueu oOvexmaapu und@pamysulmacu. 


@Mepmep. Wepmayaru Oapya daoumar 
Typulapu, %KYyMlayaH, KMpMM-4uKHM UUuIapH, 
capd-xapaxaT Ba MaxcyJIJOpmuK peHTaOemmru 
oyiiu4a Kapopsap Kady KHJIyB4M, BeTepHHap Ba 
300TEXHHK Kaou Oapya XOJMMsJIap 
Ba3n(paslapHHUHT Y3 BakKTH a OaxkapvIMM XaMya 
YHUMHT HaTWKalapHHH Ha30paT KHJIyBuH acocnit 
maxc. by %xypHamapHH HopManap Oyitu4a 
Ha3opaT KMJIMI, AHTH OJWMHTaH €KH TyFHITaH 
KopamomHu (bepMa xHcoOvra KMpHTHI, CyT 
MaxcyIopiurH Ba cudaTHHu Oaxosau Kaou 
HuIapHu oM0 Copan. 

Bunosap. @MepmMep xyxKalMruya 
KopaMoulapHuHr xaéT WuKIMra MOC xosa 
MaBJIyM CHFUMIa 3ra HaMyHaBHii Oup HeuTa OHHO 
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éku OYauMIapra axpatTuagu. bynap, 1) Momxona 
OvHOCcH (O3HKIaHM), 2) cyT cornu O¥NuMH, 3) 
AHTH Oy30KIaraH cyTWOp curupsap OYynuMn, 4) 
TYFPYKXOHa Ba AHTH TyFHIraH Oy30KxoHa, 5) én 
Oy30Kxona, 6) caiiirox 7) BeTepHHapua TyYHKHTH 
Ba aponamt OYmuMu, 8) 03HK-OBKaT 
omMOopxoHaslapu, 9) MapKa3Hii OoLIKapyB Ba 
Oomka Maxcyc OYnumMuap, 10) ryHrxona, 11) 
TeXHHK OMOopxoHa, 12) xoquMNap OYVMMN Ba 


X.K.. byHyau KYpuHHHo TypHOauKH, 
KOpaMOJWIapHHHr =6KYHaIM@K ) =©6GKHS—Cs«sABPUA 
cbaommatTHya yap OYnuMapapo xapakaTya 


oynaqunap. Jlemak, omu0 Oopusiaquran uuap Ba 
yiapHH kKy3aTHUI MakcaqM Wyuga amasra 
ommpusagu. UlyHuurgex, TeXxHHK KOMMYHHKalnA 
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HHpaty3HIMacHHH Kypuuiga amOatTra Oysap 
yuHoOatTra OJIMHUIMIM 3apyp XHcoOuaHadn. 

lOxopuya keriTupusiran depMep xyxasuK 
oObekTIapH Ba cyObeKTIapH TYFpucuyzaru 
MaBJIyYMOTIIap acocHyja KOpMall TapBapvwiM Ba 
MaxcylfopiurnH Oyin4a unNdorpaduKnu = 1- 
pacMyjaru KaOn KeJITHpHL MyYMKHH. 

2. Mabsymotaap 6a3acu. Masitymxu, 
Oupop UuxTHépHii axOopoT TH3HM  acocu 
MaBJIyMoTIap Oa3acn OyYmH0, y axOopoT OKHMH 
o6yiiuua vad0 “nKuaqM. FOxopuyza depmep 
xyxaurn dbaommaTu OVin4a axOopoT OKAMHHHHT 
MapkKa3HJja KOpaMOJIHHHT acnopTH typuo, 
yeapim Oapya MabstyMopTipal yHra OorsaHayn. 
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Ymymuit xomga acocuii MabsryMOT OObeKTIAapU 
KuM0 = KHIMO——«C«#FK @M@JaTapHu =—— KeITUP UL 
MYMKHH: KOpaMoy! nlacnoptu (ID, 30TH, HOMhH, 
OvolapaMetpap), BeTepHHap Ba 300TeCXHHK 
XOQMMJIap, BeTepHHapra OoFMK 9MIIaLl, 
KacaJIIMK asIOMaTIapu, KapaMosl KacaJiaHvn, 
WaBowlaHuwi, ypyrilaHTupHul Ba  YyHHHr 
HaTwKalapH, 30TCXHMKTa OOFIIHK pallMoH, 
HOpMasiap Ba MHMKPOMKJIMM, CyT MaxcyJIQOpJIUK 
KypcaTKH4apu Ba Hopmaziap. Jlemak, 
KapaylaéTraH Macasia OViiwua KHCMaH HaMyHaBHit 
MabJIyMOTIIap 6a3aCHHHHI MHMOJOIMK MOJeIMHH 
2-pacMylaruyeK KeJITHpHI MYMKHH. 


fA norma_sut_obsh 


*(Bce cron6upl) 


~ 


FA norma_sut_oy 


*(Bce cronOupl) 
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2-pacm. Hamynasuu Mabiymomaap bazacunune unqdoso2uK ModenUu 


JlovimxanawTupunaétran ry1aT@opmMa 
yMyMHM xoya yuTa acocHui KyHM TH3HMaH 
nOopat Oymn6, Oynap [0]: 

Mapka3nit MabstyMoTuiap Oa3acu (MMB); 
Jlokasl MabstyMoTiap Oa3acu (JIMB); 
Mooun - RFID kyitu TH3uMnN. 

Mapka3nuii MabityMotsiap Oa3acw (MMB) 
Oupop xyAyia *XOMTalran OymHO0, yoda MaBKYy] 
(bepmMep xyxarukiapu TYFpucuyzarH yMymuit 
MaBJIyMOTIIap, *KyMlayan (bepMa sracu, MaH3HJIH, 
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aloKa MaBJIyMOTIIapH, XaMBOHapHHHT Typsapu 
Ba (bepmMep xyxKasIuKapura OepwiraH 
xaliponnapHu RFID uyenTudukauna KHMIMII 
pakamslapu (MHTepBasIM) KaOusap xamya dbepMep 
xyxKaluKIapura BeTepHHapuHa  Tallipudmapu 
xakKHyja YMyMHii MaBJlyMoTIapH Ba Oapya 
akKpequTalMaAyaH YIraH BeTepHHapuaA Bpayiapu 
*KaBasI XAM MaBxKy I. 

Joka’ MabsrymMotsap Oa3acu (JIMB) xap 
Oup depMep xYyxKarurufa x%*olawraH OYTO, 
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ymoy depMep xyxKaMruyarM xaiBonap xakuya 
aHHK Ba OaTadCuI MaBsIyMOTIIap caklaHayH. 

Mooun RFID kyitu Tu3umMu MoOnT 
Kypusimanap (ogatya PDA éxku UMPC, HoytoyK 
XaM) Ba yluOy MoOMI KypusIMara OupuKTUpHTran 
noptatuB RFID Ykysun/é3yBunnapHu y3 wuura 
onagu. Tloprarus RFID sap xaiBonnapyaru RFID 
Termapu YKuiigqu (Ba Oab3u XoNapya 63a). 

3. Wuarop tTexnojoruasgap. byryxru 
KyHya (bepmMep XYKasIMTMHUHT Oapya 
*Ka0xarlapuyla Typ WIFOp TexHOOrMAap Onan 
WHTerpaluaiauiranh axOopoT KOMMYHMKalna 
TCXHOJIOIMA-apHH KeHT TaTOMK KHIM opKasn 
MyBaddakHaATIM  caMapayopsIMKra  9pHIMI 
MYMKHHJIMIH asiaka4oH Y3 ucOOoTHHM TorraH. 
DMaomatra KYIWIAaHVIMIIM MYMKHH OYysraH WIFOp 
TCXHOJOMMAIapHH aAHVKIAaWITHpuuI Ba ylapHH 
MaxasWIMWaliTHpui ~Macaslacuya xamM (depmep 
XYKaJIMTHHUHT oObektTulapura HucOaTaH 
(yHKWMOHaI-TurH =Typiu4ya Oynran Kyriad 
CeHCOpIIM BOCHTalapHH TYFpHaH-TyFpH éKUH 
MO,HMuKAaUMA KMITaH XOua pakaMsIM JWHaMuK 
MaBJIYMOTIAPHH YWKapul Ba TYMIAW yayH Outta 
TapMOKKa yJlalll Ba3sHdanapuyzan uoopar. Jemak, 
ceHCcop TexHOIOrMaAapH OObeKTIapra HuCcOaTaH 
KyaHvMo, Oynap Kkyiuyarusapyan uoopar [8]: 

RFID puodep ea RFID anmenna. AxtuB éku 
maccuB RFID ternapgaru = MabiymMoTjlapHH 
YKyBUH CTaljMoHap €ku Moons BocuTa. by opKasin 
OeIrMaHTaH BakTa aBTOMaTHK éKH KysIqa 
MaBJIYM pajiMycyaru TerslaptaH MabJtyMoTuap 
Hurnu0 ommnagu. AnTeHHa RFID puyepnapra 
épyamun O¥H0, yHa OomlKapyB TAaBMHHOTH LYK. 


y pHdepHuHr yku/é3nul paquycuHu 
KeHraliTupayi. 
Kynox RFID meeu. KopamomsapHu 


WACHTUPUKALMA KHIM yaya uuaTHayquran 
OWAMH Maccns termap. bynap ap3ou (20-30 muur) 
oymno, Tera dakaT HOEO pakaM MaBxYJ. 

Cym yluaeuy. Xo3supru KyHya AyHeya 
*yya KynIaO noWIaO 4nKyBYMap CyT4HMIMKTa 


MyJDKasuiaHraH (bepMep xyxKaMKiIapH yudyH 
KOMIIbIOTepIalITHpHIran §=aKWIM cyT yall 
oyiiv4ua TexHOJIOrMHK MaxkKMyaslapHH Uuad 


qukMoKalap. 7KyMilayaH, aBTOMaTIalITHpMiran 
DeLaval, Westfalia, Boumatic, Sac, Gascoig-Ne 
Melotte corum 3annapu, Dairy Plan, Westfalia, 
Alpro, Melotte cormm yckyHalapH Onan 


* Ucpoumnuur S.A.E AFIKIM komnanuacu 

3 Tarapucron, bynytu TexHosormanapHu Oomm«kapHur 

4 Jlenuurpay BusosTu 30TA0p YOpBayHMIMKHUHY Xy yi 
axOopoT TabMHHOT Mapxa3H «IIJIMHOP» MK 
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unterpanuanamran AFIMILK?, BAPC Ipyn’, 


CEJISKC* pa CONCEPT> txsumnapn nr 
MallxyplapH xucoOmaHagqu. JlekuH Ma3kKyp 
MaxkKMyallapHH YypHaTHut Ba  dolijalaHni 


KMYMKpoK OyiraH depMep = xyxasMKsapura 
KMMMatra Tymagqu. KopamMomsapHu COFHUI HKKH 
XHJI KYpHHM Aa OYaqu: aBTOMaTHKa Ba MOOUIL. 
ABTOMAaTHK COFHLI MabslyM coHyaru (onaTya 10 
waH KY) KopamosiapHu Oup BakKTa coFayM Ba 
cyT yMyMui xoga OuTTa TpyOara yiaHaqn, y 
cTalwoHap YpHaTuran Oynagu. bynwa xap Oup 
cyT cornu OYmuMura RFID pugep YpHatTumH6, y 
Ter OpkKasIM 2%KOpHii KOopaMOHH UAeHTUpuKaWHA 
Kuagu.. UlyHuargex, OyauMyaru cyT corfu 
yCKyHacHHUHr TypyOacura XaM pakaMJIM yraarn4 
YpHatunagu. CyT coFrMI ycKyHacHw KopaMouIaH 
axKpaTuirad, pusep aBromMaT ulra TyuIMO 
KopaMOJI paKaMHHW aHuKlaiyu, yadarv4Huur 
OXHprH KYpcaTKu4H Ousan OuprawMkya TapMOKKa 
y3aTuagqu. Pugep Ba cyT youarnunap Kaden 
TapMOK OpKaJIM cepBepra yilaHraH Oynaqu. Cyt 
TpyOacura YpHaTuraH YiuarM4 HucOaTaH 
KMMMaTpoK ycKyHa xMcoOsaHaqu. Mooum cyt 
COFHIM BOCHTaCH Y3HHHHT aloxula cyT Oakura 9ra 
Ba y KY4Ma Typyla Kopamon énura OHO OopusHO 
cyT corumaqu. YuOy yckyHagqaH KynuHya 
W30JAHAra OUMHTaH 6KH axKpaTusIraH curupsiap 
Ba AHTM Oy30KlaraH cHrupiap cakjlaHyBun 
oymuMya Polizananuiaqn. byHya cyTHu yruaniya 
roKopuyarn = KaOH—SsCsTypyOamMm = WnuarmuyaH 
cbotigqananca xamM OYynagu. JlekuH, OakHMHr 
OFMpIMTHHU Yyruatt ap3o0nra tTymayqu. Moona 
yckyHayla xaM puyep Mapxyy. Um sakyHsanran 
KopaMOll HAeHTH@UKalMA pakamu OusaH Oupra 
cyT YruaMH CHMCH3 TapMOK oOpKaJIM cepBepra 
y3aTHagqu. CyTHH MHBM yall yall Ba CepBepra 
aBTOMaTHK Kail KWJIMIT 9HT MYXMM OocKHY 
oynn0, yHHHT Taiép umia6 unkapyBunjaH CoTHO 
ouMmI Kya XaM KMMMaT, JICKHH YHHHT 
KypwiMaslapHuu Kya JeMOHTaK KWJIMUI anya 
ap30Hra TyMayH. 

Maxcyc 6uo cexcopnapu. by KopaMos1HU 
TaHa xapopaTHHu Ba KOH OocHMHHH 
aHHKlaiMraH ceHcoplap KopamMo OYViiMHOOF 
Tacmacnra Wurusaqu. byHya OJMMHraH WKKUTa 
aloxHa aKTMB Ter OpKasIM UAeHTHPpUKaHA 
KnIMHayM. CeHcoplapHuHr MabsJlyMOTIapu Ter 
xoTupacuyga Kaliq KHMIMHHO dopusaqu. 


5"1C: Enterprise 8" 6asacuga "1C: Umna6 wuxapuut 
KOpxoHaslapvHHH Oomkapu "yayH "CONCEPT" MK 
(Poccna) "Mupux nox Kopamom dbepmanapusa Te3sKOp 
xHco6" JaBTypHii TabMHHOTH 
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BenrusanraH §=6opasmkyja )=6ymidy ~=—s Terviapyaru 
MaBJIYMOTIIap TYIIIaMHHA YKHMM Ba cepBepra 
y3aTaqu. Arap  ceHcopllapyqa aHHKJIaHraH 


MaBJIyMOTIIap OeIrHuaH YerapayaH YHKHO KeTca 
aBTOMaT TerHu (daoswamTupagqu. AKTHB Ter 
pugepun daomawiTupayu Ba 9KCTpuMasI CepBepra 
MabJIyMOT y3aTaiH. 

Muxpouxaum ceucopiapu. bynapra OuHo 
wuugard xapopaT, aMMMWak ra3HHH yrualll Ba 
HaMJIMKHH = =aHHKJlalll §=ceHcopslapH = KHpa JH. 
MuxkponkJIMM CeHCOpHHHT KypcaTKMyapu y4yH 
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yerapa HopMalap yactypHii TabMMHOT]a 
OTMHaH OenrunanraH OYynagqu. byHaa ceHcop 
MabJIyMOTIAapu OemrMiaHraH BakTapla 
aBTOMaTHK cepBepra y3aTHIaqw Ba cepBepla 
KypcaTKH4 xojlaTH OMMHH MOHHTOPHHT 
KuMHagM. Arap KkypcaTKM4lapia HopMayiaH 
ygelra 4HKMI OYca, Term XxoquMiapra 
oroxIaHTHpulM Oepayu. 


YopBa depmep xXypxKanurnugarm cepcop kypusmManap 


Kopamon CyT coFMLU BetepuHap 
i Kopamonnap ‘diana TATRA dm \ i ~ Ypyena HTM pu 7 
| Ty FUKXOHACU | Mo6un cornu } ‘ Moin pase 
q | § = , 
| guru 6y30KnaraH lan nn td RFID pugep Ba yauarnu | Buocencopnap 
BL | cytaop curpnap | | ee eee eee eee = a 2 
o | ED ss 
3 Auru6yzoxnmap || a = ( Suva 
= (ternal) | aoe cyT coFM 6YAUMN | | RFID pugep, 
=i | | | Ogani terna 
Oo a TE | 1. RFID pugep Ba yayarnu ‘ } 
~*< By30KXOHa \ Sa aee 4 
Py | 2.RFID pugep Ba yauarnyu | ee 
D pugep Ba l | | ( AjaBonaw 
yauarnu | , j : 
‘ | | '  Mo6un pugep, | | 
\.a-a-fa-a-a- | | Naccue Ba | 
| : | 
: } | aktue Ternap 
a a 
5 VnguBuayan cyt Imnaw, JaBonaw Ba 
a Aur nacno pt KypcaTkuusapu Aoumun ypy FlaHTupuw 
fo) Wakana HT punagn paBV Lia TaDMOK OpKanu >KypHannapu 
Es cepBepra 63vnaan ropuTuagu 


3-pacm. Cexncop uxq@pamy3usmacunu louuxanau 


4. CenconiapHuHr KOMMYHHKalnA 
HHpaty3HJIMach a KopaMoap-arv TersiapHu 
OvHONapapo YKHuI OnsaH Onpra  Maxcyc 
*Kouapyaru yruaruwiap Ba ceHcopslapHu YKUUI 
TaaO sTunaqu. Cencop/termapyaH MabilyMOTHH 
YK UCTalIraH €KH MabslyM BaKT OpasiMFuya Ba 
9KCTpeMall XoulaTya aMalira OMMpMWayu. 

MassrymMoTiapHu YkKuuI Moon éKH 
cTalHoHap KypHIMasiap opKasiM OY¥nagu. by epya 
cTauMoHap YkKyBuMsIap acocaH ArOHa TapMOKKa 
KaOemmm yianraH OYsIca, MOOMI KypHIMasap 
CHMCH3 TapMOKKa yulaHraH Oynaqu. bunouwapHHHF 
Oapyacura OMOMKJIMM CeHCcopslap YpHaTHIayu Ba 


13 
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TapMOKKa yyiaHaqu. Termap Oapya Ttypyaru 
KopaMosiapra (TyFuuIraH, oMO KkeMHraH) 
accHB KyOK Terw éku OYiMHOOF Waka 
YpHatusica, FyHaxuusapra, ABHM ypyFlaHTHpuul 
AKMHJIaraH KOopaMoylapra KyWuM4ya 
OvoceHcopsap (TeMilepaTypa, KOH OocHMnH) 
BaKTHHYaIMK OnpukKTupHagu. RFID puyepmap 
9ca YkKuUI Macodacura KyYpa_  Kkylinjaruua 
*KoNTAaWTHpwayH: 

Mouxouasapra 15 Metp pagquycim puyep (kKamuya 
4 Ta); 
Caituroxmapra 
(Kamuyia 2 Ta); 


100 metp payuycuu puyep 
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Cyt cormm Oynumu 10-50 cm pafuycim puzep 
(KaOHKalap CoHu OVA); 

AnrM Oy30KIaraH CHrupxoHayarn Oapya MOOUII 
cyT corm Bocutanapra 10-50 cm payuycim 
puzep, 

Betepuuap Ba OollKa xoqMMsIap y4ayH MOON 
puzep. 

YmMyMuw xOIa ceHcop Ba pHyepsap, 
WIyHMHTyeK, Macodara HHCOaTaH aHTeHHasap 3- 
pacmyjaru KaOu OObekTapra KYHuIAadM. 

5. CencopiapHukr MabJiyMoTjapHHn 
OJIN Ba cepBepra é3nuIa Maxcyc APInapyaH 
dbolizananunaqn. Cencopsapyau MabslyMoTapHu 
yKHO OMUI ajloxuya Macana OYyica, ymOy 
YkyBunsiap aru MabJIyMOTIAapHu MallinHa 
xoTHpacura 63HI ajloxuya Macana. Ba OyHya 
amOaTTa TCXHOJOIMAapHHHT Typylapura 
Kapanagu. Mycon yuyH RFID = termapyan 
MabJIYMOTIIApHH XyCyCHH Ba OATH XoAa puyep 
yuan. Mapsymkn, RFID Bocutanapu nact (LF), 
roxopu (HF) Ba yrpa toKopu yactotamm (UHF) 
pOxKUMIapda HOWIAaN AM XaMya yilap y4yH aoxuya 
ISO (ISO 14443, ISO 15693, ISO 18000-3, EPC 
Classl1 Gen2 kaOu) cTaHyapTiap MaBxyy [6]. 
Jlemak, OupuH4N HaBOaTya Ter Ba YKyBUM Oup- 
OupuHH KyaO KyBBaTIalIM y4yH yylapHHHr 
cTaHyapTiapH Ba YacToTaapH Moc OyIMWH 
u03uM. KeliwH y3apo MOCIMrH TabMMHJIaHraH 
pugepHunr W4KH KkOHdurypaluacn TergaH 
MabJIyMOTIapHH YKuUI OYMM4a TaBCHoTIAap 
(BakT OViiM4a ABTOMAT MaBIIYMOT TYIWIAall, OOBCKT 
XapakaTH 6K MexaHukK YKUII KaOuap) OMA aH 
co3laHayqu. puyep OvsaH cepBepraya OysraH 
ajloka TapMoKura RS232, USB, Ethernet kaon 
Typiuua wHTepdeiicnap opkamM amazra 
ommupunagu. Aloka TapMoFH KypHiraHyan cyHr 
pugepyarn axOopoTHH cepsBepra 63H y4yH 
Maxcyc TH3HMM Jpaiipepnapn Ba API manHpyau 
dotiqananunanu. AnOatta OyHyaii ApaiiBepmap 
nuia6 4nkyBuMap Ba OOLIKa MyJIMK XH3MaT 
Kypcatysunap (FEIG ELECTRONIC GmbH°® 
KaOM) TOMOHHaH OllepallwoH TH3HM Typslapu 
y4ayH xap Oup puzep Mogemura HucOaTaH 
TaliépsaHayn. IlyHuuryek, WpatipepmapHu 
MallMHajlaru qactyps1at THWIap éku 
rlaTpopMayapu KyswIa0-KyBBaTNalWiiapH yu4yH 
XaM Maxcyc KyTHOxoHaslapra 9ra OYUN JIO3MM. 
by pavipepslapHuwr MakcaJH CHrHall 
KYpHHuWH aru axOopoTHu MallnHa 
TYlyHayquraH OYnMK axOopoT Wakmura y éxu Oy 


5 www.feig.de 
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copmMatTya TakqMM Kuma uOopat. Mucom 
yuyH paiiBep dopmasmamtupaétran axOopoT 
maximum XML, CSV, TXT, XLS ka6u datinnap 
oyinmmM MyMKHH. KeliwH ymui0y cTaHyapT 
(bopMatyaruw axOopoTHH kKaiiTa Mua y4yH 
cepBep MabJIyMoTuIap Oa3acHra MMMOpT KHJIMIIA 
yuyH Ha KYyWIMMYa acTypHi TabMHHOTaH 


dbotqananniadn. CeHcop) MabJlyMOTIapHH 
cepBepra 63HIII MKKH XH ycmyOqa amasira 
oumpuianqw. AbHH, TepMHHaI TOMOHH aH 


OepusiraH Oyiipyk (Mc: CyT COFMIN TYXTaTHITanya 
YHUHT KypcaTKMWlapHHu CepBepra %KYHaTHLI) Ba 
KypcaTuiraH co3u1a ovina ceHcop 
KypcaTKu4lapHHH = =6cepBepra= TyIialll. = (MC: 
KopaMouapHu Oup BaKTa Kalita MOHMTOPHHT 
KwIMwI). Cepspepra  YpHaTuyiraH Maxcyc 
iatpopMa opkKasiq WKKHMHYM yciryOHu - 
puyepsapHu OOLIKapvl MMKOHH MaBxy JL. 

6. WolifjananyBuniap y4yH WH 
uHTepeliciap ApaTuu. Oxatya unTepdeticuap 


TH3UM aJ[MMHUCTpaTopu Ba domika 
dotiaananyBunsiap yuyH ajloxuya-anoxuya 
nuuiaO =o4unKuayqM. AMHHUCTpaTop jactyp 
co3jlaMayiap, acoc MabJlyMoTIap Oa3acHHH 


axOopoTiap OnaH nual, dolijqananyBuu 
pomlapH Ba ylapHu pyitxaTqaH Yrka3um KaOu 
BasndanapHu Oaxapagu. Depmep xyxannruga 
apatunaétran miaTpopma dolijqananyBunsapu 
Oup HeurTa Typra axKpaT uaqu: depmep, 
BeTepHHapslap, 300TEXHHK, CYT COFYBYH, KOpaMoll 
OokyBuH Ba X.K. DoiinanyBunsap WiaTpopmara 
MOOMI Ba WaxcHii KOMIbIOTeplapH opKayin 
Kupuo, ynap pomiap  Oyiuya ymoy 
MMKOHMATIIapra 9ra OY¥TMMAH: 

1) BerepuuHapua uutTepdeiicu: xaiBonsapHuHr 
TYIMK KaliqHoMa Ba 63yBlapHHu KYpHO 4HKHI, 
xalMBOH Oolaaliu, AHI TyFuITaH xalBoHapHHu 
MapKMpoBkKa KHIM, XaiBOHHH ypyFulaHTupHl 
*Kapaéuura OoFIHK Kaliaap, XaHBOH 
pempoxyKTHB KOOMIMATH Ba KacTpallHd; IMMA 
OusiaH OoFIMK daomMaAT, WOpu-apmMonap, 
KacaJWIMK Ba YH JjaBoylall %apaéHu, XaliBOH 
YJIMMH. 

2) DepMep uHtTepdeiicu: xaiiBonapHuHr TYIHK 
é3yBiapH OnjaH all, BeTepHHap Kadu 
XOJMMJIap (aouMATH TOMOHH aH IOpUuTMaquran 
KaliqHomMalap Ba XHcoOoTIapHH Ky3aTHI, 
xaHBOHJapHH MapKHpoBKa KWJIMI OMIA MIWA, 
cyTqaH axkpaTHl, cyT MaxcyJIopmMrnnu 
Ky3aTH, XaiBonap OYiw4a BOKeaIHK Ba 
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MyJIOxa3allap, XaMBOHJIapHHHT O3HKJIaHHWM Ba 
paljvoun, 3TOOIHA KY3aTyB, (bepmMep 


XWKAINTH AH YAKMW (COTHII, CYHHMI, YFHPJINK), 
yMyMuii XHcoO Bapakjlap Ba TypJIM MOHHTOPHHT 
xyOKaTIAp OMAN MIWA. 


RFID YKnW 


RFID TerHu 


Veuint/aurunan 


MBa#u YRKUW 


/aur nalll 


MB aHrunauw 


®epma MB 


4-pacm. IInamqopmanune Kyu musumilapu 6a 
uumMuUpoK4UapU. 

4-pacmya TH3HMHUHT “aos 
MIUITHpOKYMapn’, ABH BeTepHHapHA BpaywiapH, 
(bepMepsiap Ba UcTHCHOIIM Xosapyza (xaiiBOHHMHT 
HyKomMuM) Oomwka depMep (3racw 9Mac) éKH 
yuHHuH wWaxc XaMjla yilapHuHr Kyiiw TH3HMJIap 
OuaH Y3apo aloKaylapu TacBupsaHraH [7]. 

MotipalanyBun y3ylapura  TerMuwin 
uutepdelicnapra  JIOrMH-Maposiap opkasin 
Kupulaatn. YaapHuHr TH3HMaru daouwMAaTH Ba 
MaBJIyMoTIap Oa3alapH Onan nan Oyin4a 
xaB(CH3IMK Ba MOHHTOPHHT HYKTaw Ha3zapuyan 
TH3HMJIM Ha3opatiap oM0 Oopusayu. 

7. XaiBoHJap 30THra HuCcOaTAaH O3yKa 
Ba MAaXCyJIOpJIHK ceTKa apni 
WakIIaHTHpHW MacaslacH 3aMOHaBH akJI JIM 
YOpBayMIHK KOMIMUIeKCapHH Talk KWJIMUIa 
MYyXHM xXvcoOnaHagn. UyHku, Kapopmap KaOyi 
KHIM 1a, xycycaH, HH AMBU Ayal 
KypcaTKH4apHuHr Bakira HucOaTaH KyTHJITaH 
Mebépiyja OYIMIMHH TaxIM KM, yuoy 
KypcaTKn4uslapra HucOaTaH YiraH jjaBp KMpuIl 
TlapaMeTps1apHHn Y3rapHll OMWJIIAapHH aHNK alll 
MyMKHH. Kuckaya alitraHya Oy epya Teckapu 
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WakJWIaHTHpHo WKKHTa ayloxuya OVIHMyaH 
woopar: xalBOH 30Tura Ba yHUHr 
OvolapaMetpura HuCOaTaH O3YKa MCTebMOIN 
xaMya cyT  MaxcyljopmukK  KkyYpcaTKH4H. 
O3HKIaHTHpH MebéplapH, AbHU pal{MOH Ty3HII 
Ba3sn(acHHu 300TeXHHKIap OaxapnO, yHyaa 
acocaH KOpaMOJI 30TH, OFHpIIMTH, XoaTH, éuIH, 
Ba3HH, CYT MHKJOpH Ba Mun dacuiapu Kadu 
llapaMetpylap MYyXHM pou YitHalinu. AMHuKca 
KOpaMOJI XOaTH, ABH, OY30K, FYHAKHH, OyFo3, 
COFHH CHIMplapra pallwoH ceTKacH ayloxHya 
Ty3vaqM. PawwoH tTapKHOuya KypyK Moya, 
KypyK Moja TapKHOna 9HepruAHHHT MUKOPH, 
XOM IIPOTeHH, Xa3MJIaHYBYM TIpoTeHH, éF, KaHy, 
KpaxMasl, KJleTuaTKa, BHTaMHH A _ (KapoTuHH), 
BuTamMuHiap Jt Ba E xamMya mMakpo_ Ba 
MHUKpo3IeMeHTIap xHcoora omHagu. bynya 20 
ywaH OpTHK KkYypcaTKH4 xHcobra ojMHayMH. 
MabsslyMKv, 30TJOp KopaMojwiap xopyoKaH 
KeJITHpuHo, KeliMH4aIMK yilapHMHr pallMoHu 
MaxaJWIMH O3MK-OBKaTJlapra alan TupwayqM. 
JlekuH, 3apyp MUKpO 93JIeMeHTIap OHMO 03K 
OBKatTra KYM Oopusagqu. CeTKkayja KopaMolI 30TH 
Ba OnolapamMetpiapura HucOaTaH O3yKa Ba 
MHKpoosleMeHTap MHMKOpH KypcaTusagu. by 
yMyMHi paltwoHHH (TapKuOu Ba TYiMMIMrM) 
Mebépra HHCOaTHHU aHHKIaliya 3apyp. Cornu 
CHruplapHu O8HKIaHTHpHliya o3yKa MeBépu 
OemrumaHaqw. CyT MaxcyjjopimMK ceTKacu 
KOpaMOlJI 30TH, TYFHLI COHH, akTalua oMapu Ba 
Ba3HHra HuCcOaTaH omMO Oopusagqu. CyTHHHr 
Mebépra MOCJIMIN paltHou OusiaH Cork OYA. 
Mucos yayH Tupuk Ba3HH 450-500 kr, cyTHuHr 
érmmmurn 3,8-4,0 % OYnraH coFMH curMplapHu 
O3HKJIaHTHpHMIHHAT Op KYHJIMK HaMyHaBHit 
Mebépn 1-xKajBas a KesITHpMraH. 

PauvouH TYFpH TalKHJI KMIMHraH BakT]ja 
CyT MaxcyllopiMrH aocaH KOpaMoy 30THTa 
dormHK Oy¥nagqu. byHa CHrMpHUHY TYFHL COHM Ba 
ylakTauMa olsapuga cyT MuKopu y3rapu6 
Typagu. Mucon yuyu, “alipmimp” 307M 
curupiapHuHr OupHH4H Oy30KIalMyarn cyt 
MaXcCyJIQOpIMIM oap KecuMuya Yy3rapuun 2- 


Macayla Kemm0 quKaiH. CetkanapHu >%«KayBasiyja KeyITHpwray [2]. 
1-:KaBal. 

Cornu CHrHp.1api 031K an THpHUHHHT HaMyHaBHit MebepHu 

Kypcatkuusiap CyT COFMMH, Kr 
8 12 16 20 
Osyka OupsIMrH, Kr 8-8,6 10-10,6 12-12,6 14,2-14,6 
AsiMallimHyB4un 9Heprua, Mox | 95-110 115-126 138-148 160-180 
Kypyk Moya, Kr 10,7-12,3. | 12,5-14,1 | 14,1-15,8 | 15,8-17,2 
15 
() a 
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IIpotreun,r 1170-1260 | 1540-1630 | 1845-1940 | 2185-2245 
Xa3MJIaHyBUH IpoTeuH, © 760-820 1000-1060 | 1200-1260 | 1420-1460 
KnetTuatka, © 3000-3450 | 3380-3810 | 3670-4110 | 3790-4130 
Kpaxmaui, r 900-970 1350-1435 | 1620-1705 | 1920-1975 
Kana, r 600-645 900-955 1080-1135 | 1280-1315 
Er, r 225-240 320-340 385-405 455-465 
Ou Ty3H, Tr 52-57 68-73 84-89 100-105 
Kanpuui, r 52-57 68-73 84-89 100-105 
Docdop, r 36-39 48-51 60-63 72-75 
2-2KaBaJi. 
bupunun Oy30K1aran CHrMpJapHuHr aKTalna JaBpH cyT KypcaTKH4Hn 
Cyt kypcarkuuy, | Jlakrayua ofsiapu KeCHMM la KYHJIMK CyT MaxcyJIOpsIMrH Pasyo0u | 305 
ad I TY |W |TV |V JVI |)VIil Vill IX |X KYH 
1 xkyHga- cyT|27,8 | 30,6 | 29,7 | 26,4 | 25,1 |23,4}23,0+ |22,2+ |21,7)21,94 |2697 |7653 
COFMMH +3,2 |+3,8 | +6,3 | 43.5 |+4,9 |+4,2/2,1 2,6 +3,6| 4,6 +320 |+900 
Makc. corHM 35 |44 |39 |34 |31 |29 |27 ay 27 20 3366 = |9229 
Mun. coruM 23 |24 |22 |18 |17,5}18 |20 18 1S: ly 2299 |6421 
30TZ0p KOpamMoyiap ya akTalua Hamynasnii JlakTauna appa cyT 
yappiapura Typiwya OYynumH Ba xap Oup KYpcaTKH4H. 
lakTaljua JaBpura HuCOaTaH CyT MHKOpu kyHap =| 30TH By30x- | Jlaxrayua | KyHamk 
KecHMuyja Kamaiiu0 Oopuimu OYiMua KYmaran sal oliapu cyT 
WIMHH TaqKuKOoTIap omM0 OopunraH [3]. COHU MUKOpH 
5 ae Pa Cumme- | 1 1 Ni + At 
g ~f S “SN HTaJl 2 Ne as 
= pagar 2” lactation | _ lactation 4" lactation ae pac 
jo milk losses -11% -8% —89 10 Ni Ea Al 
CyTaHop cHrMpHMHr Oouasalll coHH Ba = = 7 
a 2 1 Nf + Ay 
30THra HucOaTaH JlaKTallua WaBpw y4yH ofisap 
KeCHMHJla CYT MaxcyJIJOpyiMK aHHK coHya 
oymMacwaH, Oy KYpcaTKH4 TaxXMHHHi paBuuiya nee fies 
WIMHii-aMaMit Halipiap xamya TaxpHOanapra 10 1 Ni? + Ai® 
TasHTaH XOJa Oemrumanaqu. Kynunsnmk depma sit aie 
XYKAIMK ap 1a TYFUL COHU 3bTHOOpra 10 Naw + Ave 
OJIMHMacaH, (PakT CHIMP 30THAAH KemHO 4nKHO, Isun 7 a a 
WakTaluaA aBPHHH MKKUTa akKpaTHWayu, AbHU: 8. Berepauapun daonmaTann 


Oy30KIaraHyqaH KeliMH 3-4 of Ba 4-10 off 
opamuFugarn yaspnap. bya, Oy30KaraHyaH 
KeiiHH JacTiaOKH cepMaxcyl cyT OepyBun 120 
KyH jjaBOMHJja cCHrupsiapra ayloxHyja pallHou 
TaiMHlaHayHw Ba YpTaya CYT MaxCyJIOpIMK 
nHoobatra omMHanM. 120 kyHaaH KeiiMHTM WaBpaa 
9ca YMyYMHM cyT palMoura tTymaqu. YmMymuii 
xomfa Oy30Kall cCOHH, 30TH, JlaKTallHua 
Wappllapuyarn = olapura HuCcOaTaH = cyTAOp 
curMplapHH CyT KYypcaTKH4 JMHaMHuKaCHHu 
HaMyHaBuii XoOJIa 3-xKaBayaru KaOu KeITHpuI 
MYMKHH. 

3-2KaBa. 
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aBTOMATJalWITHpHu Oopacuyja xopwKHi Ba 
MaxasIMH viaO YHKapyBunsiap TOMOHHaH 
*KyWa XaM KymIaO axOopoT TH3HMIIap nua 
qukuiraH. by axOopoTt TH3HMsIapHH acocaH 3 
rypyxra akKpaTHll MyMKHH: BeTepHHaswiapHuHr 
KopmopaTHB (baommaTu (BeTepHHapua 
OomlkapManapH y4yH, mc: <«IInem PO», 
«BAPC.Mouutopunr-Betepnuapua»), MaxasWinit 
Ba (epMep XyKaJIMrM BeTepHHaplapu y4yH (Mc: 
«BAPC.CempcKoe XO3AHCTBO-BetTepHHapua») 


xaMya Oupop 4opBa xyxanurn <depmep 

xxKaIMKIapura MYIDKaIaHraH axOopoT TH3HM 

mMonymH  («CEJISKC. Monounpii ckoT», 
() a 
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«DairyComp 305»). bu3HHHr xoaTya BeTepHHap 
(baoumaTHHU aBTOMAaTJIalUITHpHL OyTyH 
TH3MMHUMHT OUTTA MOsyIH xHcoOmaHHO, aMMo 
ymoy Mozy Oouika BeTepHHapua coxacura oud 
TH3HMJIap Ova MHTerpalua KuIMUIM Taad 
oTuagqw. YMyMuaM xoqa Ma3Kyp MO/JyII 
Kyiiuyaru UMKOHHATIAPHH Oepasn: 

e xap Oup kKopamMosapHuHT (v3HOuOrHK 
xouaT appyapw, émlM, 30TH Ba OollIKa 
OvonapaMetpiapH Oyiiuua = KYpcaTusayuran 
BeTepHHapHa XH3MaTIAapHHHHT Yy3 BakTHya 
OaxapHIMM, TapHxuii TaxJIMI Ba MacylaxaT- 
KYHHKMaslap OepHi; 

° HHIMBHAyall OMIA Ba kKacasiuIMkKap, 
pelleniap Ba laBowam, Kyra KevIMI Ba 
YpyFlaHTHpuil 2KapacHu Ka HOMIapH, 
IWYHHHT eK, KYyTHIaéTraH, *KOpHi Ba KeYMKHII 
Ba3HATIApa TH3MMIIM OTOXJIaHTHpUIW; 

° KOpaMOJIHHHY Mebép YerapacnyaH YKKaH 
*opuli OnomapaMetTpukK axOopoTuapHu Kalita 


nual §=Ba x*aBoOrapmH waxcyapra xadap 
*KYHATHIL; 

e “Tapux-XO3Hp-KelaxKak” 4opa TaqOupsap 
TAaXJIMJIM; 

e BeTepHHap (aolMaTH Ba WU BaKTH 
YHUMJOpJIMIM TabMHHIaHa yy; 

e TYpJIM Kaliq{HOMa %KypHaswiap Ba :aomHAT 
ro3acH aH Kapopsiap KaOyi KwsMra 


KYMakIallyB4H XMcoOoTIap WakIWIaHTHpHu Ba 
XK. 

9. MapbijiymMoTiapHu WHTeWIeKTya 
Kalita WWIauiHMHE MaTeMaTHK-aJIropHTMHK 
almapaTH Ba acTypHii TAabMHHOTHH ApaTul 
(bepMep xyxarurn camMapayopiuru yu4yH 
TH3HMHUHI 9H MYXMM Ba HaTWKaBH KACMU Mp. 
byHga Oapya oObeKTiapqaH TyimanaéTraH 
7MHaMUK MabityMoTsap acocuyza BigData / 
MaBJIyMOTIIap %KaMJIaHMacH spaTHiaqMw xaMjja 
ymOy  MabyIyMoTIap TypiiH MaTeMaTHK- 
QITOpHTMHK alilapatuap acocuya WHTeWIeKTyal 
Kavita WWiall MexaHv3HMM Hylira Kya. 
Kaiira wumiaO0 oMHraH MaBJIyMOoTIap acocnya 
HOaHHKIapHU aHUKIalll, Kapopsiap KaOyJI KMJIMI 
Ba OallopaTIoByM OnMMIap Oa3acu aApaTHayM. 
Xycycuii xouga OyHaa yuiOy MMKOHHATIIAp Taiyo 
oynann: 

e KopamoswiapHuur (papaBou xaéTH 
HOpMasiapra MOCJIMTHHH JWHaMMK TaxJIMWIapH, 


7 Machine to Machine - Mammuanapapo anoKasap 
8 Cyber-Fisical Systems - ku6ep-cbu3uK TH3HMsap 
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MaxaJWIMWaliTupusiaétraH KOpaMouira HucOaTaH 
Pal{HOH Ba MaXCyJIQOpIIMK HOpMaslapHHU ApaTHu; 
e Pauuou, BeTepHHapua Xxu3MaTH kaon 
acocHi OMMJWIapyaH TalikapH MaxcyJIopMKra 
Tabpcup Oollka OMMJWIapHHHT MebépsapHHu 
aHukiam. Mucon yayH WHAMBUAyal TH3HMJIM 
aBTO Ky3aTyB OpKaJIM CYT MaxCyJINOpJIMKHU 
MebépyaH OFHIUMTa TabcHp KHJIyYBYH pallHOH 
TapkKHOH 93sIeMeHTIapHHHHT MaBcyMra OOFIHK 
y3rapuln, MUKpOHKJINM, KyTHaéTraH 
SMJIall/KacasWIMK Oallopatu; 

e @Mepmep xyxamuru paxOapu, BeTepnHap, 
300TCXHHK KaOr1ou Oapya Typyaru xosMMsapra 
(paosmaTu 1o3acH aH ayloxuya TypsIM 
KypusiMayiapra Moc jJacTypHii uHTepdeticuap 
apaTHil, poswlap acocuyja KMpH HMKOHHATH Ba 


axOopoT xaBcv3IHTMHu TabMHHJIall, 
WIyHHHT eK TH3HM MOLysJWIapHHu 
WHTerpalnana, pepMep xyxamurH xyayquya 
WMHTepHeTCcH3 JIOKaI TapMOKa  HlalliMHu 
TabMHHJal; 

e Kam capd-xapaxat Ba Kym doiiya omni 
Oyiiv4a DHT ONTHMa CUMMIIapHH aHHK OMMJIIAap 
ovina KYpcaTKH41apHHu TabMHHalra 
TakiMdsap; 

° Kumnara TyWMayquraH MHAMBU Lyall 


OvolapaMeTp ceHCopsapHHHHT aJIMaliMHyB Ba 
AHT HAH Ka Basu; 

e Kapopmap kaOyi KMJIMUra KYMakJlalllyBun 
TyIM XHCOOOTIAp Ba X.K. 

10. Macodasnit OomkapyB TH3HMH. 
AKUIM  4OpBayWJIMKHH TallKHI KMIMUIa 
MHTerpalluAalalran WIFOp CeHCop TexHOOrMAsap 
uudpaty3uimMach HadakaT sloKall OowkKapyB 
TapMOFH la HUWIAaTHO. MyMKHH, Oasku, MHTepHer 
MMKOHMATIApH OpKasIM XaM OoLIKapH MyMKHH. 
AbHM, Ky3aTyB BOCHTasIapH TOMOHH aH OJIMHTaH 
MaBJIYMOTIIAap TYpIM TeXHOOrMAap, *KyMalaH 
M2M’, CPS® WoT” ga JoT!” opxanu ynananu. loT 
youpacuya MallwHalap Ba  kKypHyiMasap 
YptTacugarn ayloKa acocah M2M ra tTernmsmM 
oymm0, Oy epna OynyTau xucoosal 
Hudpaty3HWIMacn TeJIEKOMMYHUKaTCHA 
xu3MatTulapuaHn (4G, 4.5G, 5G, cyHpuli Wyn0n1) 
dbotigzananumt MyMKuH. bomwka TomMoHyaH, IoT 
Kypusimasiap/Hapcanap/ ofamiap YyptTacuyarn 
y3apo aylokaslapHuur KeHrpoK JOMpacHHu Kampad 
onaqu. loT wungaru GPS Tu3umiapn pakamMiin 
myHé y4yH OnoceHcopmap KaOu >2%xHCMOHHI 


° Web-of-things - Hapcanap TapMorn 
‘0 Internet of Things - Hapcanap Untepuetu 


ipev__| 
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CeHCOpJIM KypusIMaslapHu Y3 wuura oaau. WoT — 
HTML, Java, PHP Ba Oonikanap KaOu acocnit 
yloBalapyan PoliyaianranH Xoya pecypcrapyqan 
dboliqananum HMKOHMHN Oepagu. Ulyaunr yaya 
IoT Oapya uopBayuauK OnaH OoFIHK 
onepatTcuaiapHH OaxoNaliHH AXWWMIall y4yH 
Oapya MOHHTOPHHT BOCHTaapH TOMOHM aH 
TyulaHraH MabJtyMoTuapHH MurepHetra yaw 
MMKOHVHU Oepamn. J\emak, 
JOMUXaalwTHpHaétraH aKI JIM YOpBadHJIHK 
KOMIMICKC TH3MMH a MabJlyMOTIIapHu TYFpHaH- 
TYFpH CeHcopyaH oMO OysyTIM cakjlalll, Kalita 
Huan Ba OOLIKapHol MMKOHHATIapH mayo 


oynaqn. 

Quan rokopuya KeITHpWiraH 
Ba3ndasapHu OuplalwiTupran xouya 
wowuxalaliTupuiaétran miatpopMaHu = amaira 
OWwMpHmHHHr acocHuii FOACHHH rpaduk 
KYpHHUIWHAa TacBupsiall MYMKHH (5-paco). 
IInatpopMa KamMpoBH TypiH Toudayarn 


xalBousiap (Kyiislap, KopaMoliap, 4“yukallap Ba 
Ook.) TYFPHCHAaru MabsIyMOTIApHH Cakjialll Ba 
OomlkapuliyzaH HOopat OYmHO, OyHya xap XH 
Typaaru RFID ternap (Oomrocnap, HHbeKIHOH 
wma Teriap, TyrMa TeriapH/KyIOK Termapy) 
nuuiaTunagu. byryH miatpopMa Typ XW HOI 
CTaHMalapHun Y3 wunra oayqu, *KyMJIayaH MI 
CTOJIM KOMIIbIOTepslapu (cepBepyiap, 
MabJIyMOTIIap Oa3aslapH), HOyTOyKIap, MOopTaTuB 
MoOu KypuManap (PDA, PocketPC, UMPC, 
cmMapTpousiap) Ba Oup HeyTa TypiM xu Kyu 
TH3MMJlapwar Xap TypJIM yiaHHuiapHu (cHMJIM 
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Ba  CHMCH3 yJIaHHI, §MOOHI $TapMOoK 
TexHomloruanapu (2G, 2.5G, 3G, 4G)) ¥3 waura 
oaqu. 


5-pacm. IInamqbopmanune yMymuu 2oacu. 
IV. XYJIOCA 
Xo3uprn KyHa aKWWIM 4opBadHJIMK 


apaTuit Macanacu 60’°Huua TATY Hyxyc 
(bua TOMOHH aH Y30ekucTou PecryOmuKacu 


VHHOBaTCHOH §=pHBOXKNAHMLI Ba3sHpJIMrMHMHT 
2022-2023 wunnapra MOo'’DKanaHraH = VJI- 
392103072- «Yoppayniuk KOMIMIeKcapHHu 


QICKTpOH OOWKapHuHHAT MOOM WIOBAaCHHH 
apaTwup>> MaB3ycHyarH WHHOBaTCHOH J0luxa 
aMasira OLUMpWJIMOKJa. 
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DEVELOPMENT OF A SOFTWARE AND HARDWARE COMPLEX FOR PRIMARY 
DIAGNOSTICS BASED ON DEEP MACHINE LEARNING 
Yakhshiboyev Rustam Erkinboy o’g’li 
TUIT named after Muhammad A1-Khwarizmi 
E-mail: yaxshiboyevrustam @ gmail.com 
Abstract— This article discusses the development of a software and hardware complex for primary 
diagnostics based on deep machine learning. The process of deep machine learning was carried out, the 
ANN and SVM algorithms were used. The results of deep machine learning were compared, two variants 
of data sets for training were collected. Based on deep machine learning, it is planned to further develop 


a software and hardware complex for the primary diagnosis of gastroenterological diseases. 
Keywords— deep machine learning, algorithm, forecasting, gastroenterological diseases, 


hardware and software complex, SVM, ANN. 


I. INTRODUCTION 

At present, the development of artificial 
intelligence in all countries of the world is 
developing carefully and rapidly. Links in the 
development of artificial intelligence The 
President of the Republic of Uzbekistan Sh. 
Mirziyoyev issued a resolution “On measures to 
create conditions for the accelerated introduction 
of artificial intelligence technologies”, this 
resolution is in accordance with the strategy 
“Digital Uzbekistan - 2030” [1]. 

In the field of medicine, digital technologies 
can be widely used in the diagnosis, treatment of 
various diseases and different degrees. With the 
help of digital technologies, the work of doctors 
can be facilitated, the human factor is reduced, 
research time is reduced and efficiency is 
increased. 

Within a short time, the doctor can make a 
decision about the diagnosis. With the help of 
digital technologies, controversial points can be 
overcome. Digital technologies use artificial 
intelligence, neural networks, machine learning 
and modern programming languages Python 
[8,9,10]. 

Artificial intelligence is the science and 
technology of creating intelligent machines, 
especially intelligent computer programs. AI is 
related to the similar task of using computers to 
understand human intelligence, but is not 
necessarily limited to biologically plausible 
methods. 

In this process, the analysis of the process of 
deep machine learning based on the results 
obtained for the primary’ diagnosis of 
gastroenterological diseases is carried out. 

The process of deep machine learning was 
carried out, the ANN and SVM algorithms were 
used. With the help of gastroenterologists, training 
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materials were collected, that is, the date of the set 
from patients. Human saliva was chosen for 
primary diagnosis. The results of deep machine 
learning were compared. Based on these results, it 
is planned to develop a software and hardware 
complex called Saliva for the primary diagnosis of 
gastroenterological diseases. 

Preliminary diagnostics helps to find out the 
problems, determine the bottlenecks of the 
enterprise, draw up a program for future changes 
and should answer the questions: is it possible to 
solve the identified problems, in what sequence 
they need to be solved [2,3,4]. 

In a scientific study, human saliva was taken. 
With the help of saliva, you can predict about 
gastroenterological diseases. With illness, the 
composition of saliva changes dramatically. The 
composition of saliva is the parameters [20]. 

By changing the composition of saliva, you 
can create a data set for training artificial 


intelligence algorithms. Table 1 shows _ the 
composition of a healthy person [14,15,16]. 
Table I. 
Composition of the saliva of a healthy 
person 
The composition | Qty. (% and 
of saliva g/l) 
1 Water 99.4-99.5% 
> Organic and inorganic 0.5-0.6% 
components 
3 Squirrels 1.4-6.4 g/l 
4 Mucin 0.8-6.0 g/l 
5 cholesterol 0.02-0.5 g/l 
6 Glucose 0.1-0.3 g/l 
7 Ammonium 0.01-0.12 g/l 
8 Uric acid 0.005-0.03 g/l 
I. ALGORITHMS BASED ON DEEP 
MACHINE LEARNING 
) a 
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In the article “Analysis of algorithms for 
predicting and preliminary diagnosis of 
gastroenterological diseases” [17,18,19], the 
initial results were taken, which contain 100 
patients. As a continuation of this study, the 
number of patients was increased to 1000 per data 
set. 

Patient parameters were obtained. Based on 
the obtained parameters, the data set was trained 
on the SVM and ANN algorithms. 

The purpose of the algorithm involved in 
SVM: 

In other words, “The goal is to maximize the 
minimum distance.” for the distance is given: 

; _ w(@G0)) + 1 
H(@(*o)) IIwl|> 
w* = argymax [mindy (@P%n))] 

So, now that the goal is clear. By making 
predictions for the training data, which was binary, 
classified into positive and negative groups, if a 
point is replaced from the positive group in the 
hyperplane equation, we will get a value greater 
than 0 (zero), mathematically, 

w T(g (x) + b> 0 

And predictions from the negative group in 
the hyperplane equation would give a negative 
value as 

w T(®(x)) +b <0. 

But here the signs were about the training 
data, that is, how we train our model. This is for a 
positive class, give a positive sign, and for a 
negative class, give a negative sign. 

But when testing this model on the test data, 
if we correctly predict a positive class (positive 
sign or sign greater than zero) as positive, then two 
positives results in a positive and therefore greater 
than zero result. The same applies if we correctly 
predict the negative group, since two negatives 
will again result in a positive result. 

But if the model error classifies the positive 
group as negative, then one plus and one minus 
constitute a minus, hence less than zero overall. 

To summarize the above concept: 

The product of the predicted and the actual 
label will be greater than 0 (zero) if the prediction 
is correct, otherwise less than zero. 

> 0i f correct 
Yalw"@(x) + b] = e 0i f incorrect 

For ideally separable datasets, the optimal 
hyperplane classifies all points correctly, 
additionally substituting the optimal values into 
the weight equation. 
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arg max is an abbreviation for max 
arguments, which are basically points in the area 
of the function where the function maximizes the 
values. 

Also, taking the independent weight term 


outward gives: 
w*argymax wl = [minnYn|w" (p(x) + b)I] 
2 

The inner term (min n yn | w'® (x) + b |) 
basically represents the minimum distance from 
the point to the decision boundary and the nearest 
point to the decision boundary H. 

Rescaling the distance to the nearest point as 
1, i.e. (min nyn | w'® (x) +b |) = 1. Here the vectors 
remain in the same direction, and the hyperplane 
equation does not change. It's like zooming in on 
an image; objects expand or contract, but the 
directions stay the same and the image stays the 
same. 

Distance rescaling is done by replacing: 

w- cw, b-— cb 
(cw)"p(Xn) + (cb) = c(w* p(xn) + b) = 0 

The equation now becomes (describing that 
each point is at least 1/| | w || 2 away from the 
hyperplane) as 


w= argymax ,S.t.MinnYy[w! p(xXn) 
2 
+b] =1 

This maximization problem is equivalent to 
the following minimization problem, which is 
multiplied by a constant, since they do not affect 
the results. 

An artificial neural network algorithm is a 
mathematical model, software or hardware 
implementation for organizing the construction of 
neural networks as a living organism. An artificial 
neural network is not programmed, but trained. 
Learning takes place in finding the coefficients of 
connections between neurons. The ability to learn 
is one of the advantages over algorithms. 

The artificial neural network algorithm is 
also used in forecasting. This happens after 
training, that is, the neural network is able to 
predict the future value of the sequence based on 
several previous values and those that exist at the 
moment. 

Forecasting will be when the previous 
change in the actual degree overrides the future. 
For example, predicting a disease of a different 
type. 

There are two types of learning process: 

¢ Learning with a teacher 
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* Blended learning 


Output 


Inputs 


Figl. Simple neuron 
Activation of the input signal with the F(X) 
function. The activation function is sigmoid, 
ReLu, tanh, etc. This example uses a sigmoid 
activation function at layer nodes. 


0.8 eT 
Lape 
Figure 1 shows a simple neuron. Now the 
task will be solved through the function. The value 
of the hidden layer is 1= (1*0.1) +(1*0.1) +(1*0.1) 
=0.3. 


Yin = os Xi, * Wii; 
Wt. RESULTS 

An example of the data of the set is indicated 
in table No. 2. The parameters and the name of the 
composition of human saliva are indicated. 

An analysis of the ANN and SVM 
algorithms was made, the number of patients was 
100 and 1000. The corresponding results were 
obtained [9,10,11]. 

Table H. Data Set Parameters 


Data set The name of 
parameters the composition of 
saliva 
Parameter_1 Protein 
Parameter_2 Mucin 
Parameter_3 cholesterol 
Parameter_4 Glucose 
Parameter_5 Ammonium 
Parameter_6 Uric acid 


The first time the training process was 
carried out on the number of 100 patients in the 
data set. (Figure 2,3) 


Fig 2. Determining the importance of parameters 
and predicting the likelihood of a patient's illness. 
(ANN) 
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In this algorithm, the result appeared on 
three colors. Accordingly, the result of training can 
be determined by colors: 

* Blue - the probability of illness is higher 

* Orange - the probability of illness is lower 

* Green is healthy 


Parallel Coordinates Plot 


Fig 3. Determining the importance of parameters 
and predicting the likelihood of a patient's illness. 
(SVM) 

In this algorithm, the result appeared on 
three colors. Accordingly, the result of training can 
be determined by colors: 

* Violet - the probability of illness is higher 
* Green - the probability of illness is lower 
¢ Pistachio — health 


Patient Parameter_1 Parame ter_2 Parameter 3 Parameter4 Parameter5 Parameter 6 


1 


1 
1 
1 
1 


Visualizing Important Features 


Parameter_5 
Parameter_1 


yy Parameter_6 


Z 
S 
o 
& 


Parameter_2 


Parameter_4 


Parameter_3 


0.000 0025 0050 0075 0100 0125 0150 0175 
Feature Importance Score 


Fig 4. Importance of parameters from the data set 
(100) 
The second time the training process was 
carried out on the number of 1000 patients in the 
data set. 
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Fig 5. Determining the importance of parameters 
and predicting the likelihood of a patient's illness. 
(ANN) 

In this algorithm, the result appeared on 
three colors. Accordingly, the result of training can 
be determined by colors: 

* Blue - the probability of illness is higher 

* Orange - the probability of illness is lower 

* Green is healthy 


jinates Plot 


Fig 6. Determining the importance of parameters 
and predicting the likelihood of a patient's illness. 
(SVM) 

In this algorithm, the result appeared on 
three colors. Accordingly, the result of training can 
be determined by colors: 

* Violet - the probability of illness is higher 

* Green - the probability of illness is lower 

* Pistachio — healthy 


Algorithm accuracy 
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 72,50% 75% 
100 DATA SET 1000 DATA SET 
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Fig 7. Algorithm accuracy between 100 and 1000 
data sets 
After deep machine learning of data sets, a 
comparison was made between the accuracy of 
ANN and SVM algorithms. Figure 7 showed the 
accuracy of the algorithms between 100 and 1000 
date sets. 


Algorithm Accuracy 


SVM 


ANN 


77,50% 78,00% 78,50% 79,00% 79,50% 80,00% 80,50% 


Fig 8. Algorithm accuracy between SVM and 
ANN 

Figure 8 shows the overall accuracy of the 
algorithms after deep machine learning datasets. 
The overall accuracy of the algorithms allows 
scientific research to select a specific algorithm for 
the primary diagnosis of gastroenterological 
diseases. 
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V, CONCLUSION 

As a result of the analysis and scientific 
research, an analysis of algorithms based on ANN 
and SVM deep machine learning was made. The 
data set was collected from 100 to 1000 patients. 
The accuracy of the algorithms between data sets 
of 100 and 1000 patients was 78.5% and 80%. 
Further scientific research will be carried out with 
other algorithms based on deep machine learning. 
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NUMERICAL STUDY OF DIFFUSION COMBUSTION OF METHANE IN AN 
AXISYMMETRIC TURBULENT JETS BASED ON MODEL PRANDTL. 
Mirzoyev Akmal Ahadovich', Hamdamov Muzaffar Muhiddinovich’, Ibroximov Abdulfatto 
Raximjon o‘g ‘li? 
'2senior researcher, AS of the Republic of Uzbekistan IMSSS, 
3doctoral student of Fergana Polytechnic Institute 
E-mail: kamina.0691 @mail.ru 
Annotation: In this article, a numerical method, algorithm, and numerical solutions are proposed 
for solving the problem of dispersion and diffusion combustion of methane in an axisymmetric flow of 
air in an infinite satellite flow. Dimensionless equations of the turbulent boundary layer of interacting 
gases were used to model the object. To solve the nonlinear differential equations of the system, a two- 
layer, four-point implicit finite difference scheme was used. Due to the non-linearity of the station 
storage and displacement equations, an iteration process was used. Due to the non-linearity of the 
differential equations of conservation of matter, internal (by speed) and external (by other indicators) 
iterative processes were established. In combustion processes, the rate of reaction of gas and air was 
taken to be very high, that is, they react as soon as they meet, and it was considered that diffusion burns. 
In this case, since the movement of the jet flow is a turbulent flow, the value of turbulence was found 
using the model of Prandtl. The results of calculating the temperature change along the flow axis are 


confirmed by experimental data. Separate results of numerical experiments are presented. 
Keywords: turbulent jet, gas mixture, diffusion flame, temperature, velocity, total enthalpy, finite 
differences, computational experiment, mathematical model, implicit scheme, nonlinear equation, Mises 


variables, turbulent model, axis-symmetrical flow. 


Currently, the majority of electricity in our 
country is obtained by turning gas. The need for 
energy throughout the world is growing due to a 
sharp increase in population every year. Energy 
shortages are one of the most important issues in 
the fuel and energy complex. Despite the 
improvement of gas suppliers, the beneficial work 
coefficients are improving now, noting more than 
35 percent. Therefore, it is necessary to continue 
to further improve the work in this area. The 
problem of full burning of gas on gas suppliers is 
very important. As possible, the goal is to achieve 
the production of less harmful substances into the 
atmosphere. In daily life, the combination of the 
gas often is often seen in the pipe with a reaction 
with oxygen in the air. 

It is necessary to take into account many 
factors related to the development of physico- 
chemical processes. Analytical methods for 
solving such problems do not exist yet, and 
experiments require a lot of money and research is 
considered complicated. Basically, in order to 
analyze combustion processes, we need to conduct 
more theoretical research, because there are not 
enough experimental devices in our country to 
study it experimentally. Therefore, the main way 
to study such processes is to build a numerical 
model of studying these processes and conduct a 
numerical experiment. Numerical simulation 
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allows obtaining information that cannot be 
obtained in laboratory experiments in many cases. 
That is why great importance is attached to 
numerical modeling of heat and mass exchange 
issues in the flow of multi-component reacting 
gases. When numerical simulation is used, it is 
possible to study process mechanisms taking into 
account changes in parameters. As a result of a 
sudden increase in temperature during 
combustion, complex physical processes occur. To 
analyze these processes, we need to model them 
mathematically. Here, it is convenient to use 
mathematical modeling methods, which are 
economically more effective than physical 
modeling. Large temperature and density gradients 
occur in heat exchange systems used in technical 
fields. Mathematical difficulties are encountered 
in the theoretical study of such physical processes. 
Such a process is solved using lineless differential 
equations to model the process. The difficulty side 
of addressing the problem is also here, as it is 
necessary to apply stable diagrams for equations, 
using the basic concepts of the mathematics to 
solve the linear differential equations. 

There is also a physical complexity of the 
study of combustion processes. If we study the 
burning process, first of all, we look at the gas 
movement. Gases are usually always stuckly and 
irregularly moves. In the process of combustion, 
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due to the increase in temperature, the speed of 
movement increases and turbulence increases. The 
study of heat and metal issues is of great 
importance in the development of science and 
technology. The study of such issues is related to 
the need for thermal energy, chemical technology 
equipment [1-2]. 

Further theoretical methods were based on 
more accurate models of velocity and turbulent 
viscosity coefficients in the turbulent flow of 
liquids with constant physical properties in 
channels. In this case, it is necessary to use 
numerical methods in calculations. 

A variety of flammable gases are used to 
obtain heat energy in the industrial oven. 
Currently, the decrease of gas reserves raises the 
issue of economical use of these gases. Also, if the 
gas is not completely burned, as a result of the 
burning of fuel, different amounts of toxic gases 
are released into the environment. 

It is necessary to use the turbulent models to 
fully express this situation. 

Until now, several [3] scientists have studied 
turbulent models and created new turbulent 
models. However, a universal model that fully 
represents the entire process has not yet been 
created. From this we can see that not all turbulent 
models give good results for the combustion 
process. Therefore, the study of turbulent flows 
does not yet have sufficient accuracy. 

In this article, the turbulent was considered 
the final achievements of analyzing the flood 
reaction flows, where hydrogen fuels and the air is 
react to the limited velocity. Various models of 
turbulence have been used and_ theoretically 
analyzed for this problem. The process resulting 
from the reaction of gases was analyzed. Results 
have been obtained for different values of the 
Reynolds number. In this case, the results were 
obtained for laminar and turbulent motion and they 
were compared. 

The concept of turbulence and its 
mathematical modeling. 

As mentioned above, the system of 
differential equations for turbulent flows has not 
yet found its complete solution. Therefore, semi- 
empirical and adverse models are also used in 
engineering practice. 

On the basis of such models issues related to 
the combination of Prandtl and lies on the fact that 
it is to find this accession. This is the coefficient of 


turbulent viscosity through this addition V, will be 
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connected. Such connections were first given by 
Prandtl for several open field flows. His research 
led to the theory that the turbulent flow mechanism 
depends on the averaged parameters of the flow. 
Based on Prandtl's confluence path hypothesis, 
turbulent motion is viewed as a fluid in a fluid 
volume, which maintains its speed and momentum 
of motion at some distance. Taking this into 
account, based on the measurement theory and the 
Bussinesk of hypothesis, it is possible to establish 
a reasonable connection between the test voltage 
and the connection path and the speed gradient. [4- 
6]: 


from this, it is possible to see the following 
relationship for the coefficient of kinematic 
turbulent viscosity; 


Ou 


_ 72 
V~=l 


Make a mathematical model of matter 
and choosing a mathematical model, putting 
on the border conditions. 
We are given a horizontally placed pipe of 


radius a, something from him u, with velocity and 
T, let the flammable gas with temperature spread 


to the open area. 

We assume that the wall of the pipe from 
which the gas is coming out is sufficiently smooth, 
that is, there are no bumps on the wall or any other 
obstacles that resist the movement of gas (Figure 
1). 

The combustion process has not yet started 
within the boundary of the current core. We define 
2 limits in the current, the first is the combustion 
(torch) limit, the second is the flow limit, that is, 
the limit of the area reached by the flow 


movement. 
u— > [> 
initial feld re 


Fig.1.Scheme of flow distribution to the 
open area. 
In this case, the values of the longitudinal 
velocity up to the last sections of the pipe where 


xy 
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the gas is coming out will be the same. The 
static pressure considers the same to be the same 
and equal to atmospheric pressure: p =p, =P 


atm 


We enter the coordinates system as defined 
in the form. We place the coordinate head in the 
center of the small pipe and the section where the 
coordinate head is located, where the flammable 
gas exits from the pipe to the open area We define 
the horizontal bullet in the coordinate system with 
x, the vertical bullet y. The equations of boundary 
layer theory can be used to write a mathematical 
model of the problem [8]. In the boundary layer 
theory, the longitudinal velocity is assumed to be 
many times greater than the transverse velocity. 
Also, the pressure in the boundary layer does not 
change along the cross section, i.e. OP _,, the 
pressure changes only along the longitudinal 
coordinate, in this case we write the considered 
process model using the equations of the boundary 
layer theory. Continuity equation: 


Oe -u) | Ofe-v) = 


(1) 


Ox Oy 
Differential equation of motion 
Ou Ou Oo Ou 
ae a ly, | a 
Energy equation 
putt ppt 11 2( py, oH), 
Ox dy y P, oy oy 


BP exe F A(u? 
PB) yoy|e” yl 2 
Concentration equation 
hie port f 8G), 
P ax P ody Sc dy ed oy ; 


Equation of state 
N C. 
P=TpRY— (3) 
i=1 i 
The total energy equation is also related to 
temperature T by the following algebraic 


equation: 
2 N 
u . 
H=C,-T+—+)C,-h; (4) 
i=l 
Here 
N 
C, = > C; : C,, 
i=l . 
We express the turbulent viscosity 
coefficient by the Prandtl formula: 
V, = 71-00%) nae —U nin (5) 
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We select the boundary conditions for the 
above system of equations. In it, the x-coordinate 
is oriented horizontally, and the pipe is placed at 
the beginning of the coordinate. The coordinates 
believe that the head is placed in the pipe center 
and that the current is simplicated simmally to it, 
and there is no power from the side. 

In this case, itis enough for us to see one side 
of the x-axis, because the parameters on the other 
side will be the same. Given these assumptions, the 
boundary conditions can be written in general as: 

x=0: O< y<a 


u=u,,0=0, p=p,,H =H,,C, =C,,v, =v, 
eS a 
u=U,,39=3, p=p,,H =H,,C,=C,, Vv, =v, 
x>0:y=0 
ou OH OC, Ov, 0 
dy oy dy oy 


u—u,,H >H,,9>0,C,>C,, yry, 


Here, index | indicates the magnitudes of the 
components coming out of the pipe, and index 2 
indicates the magnitudes of the satellite flow. One 
of the most common general methods of 
approximate solution of differential equations is 
the finite difference method. This method is also 
called the grid method when used in relation to the 
differential equation of the particular derivative. 

There are two main directions for turbulence 
modeling. The first of them is the semi-empirical 
hypothesis of turbulence, and the second is the 
expression of turbulence through differential 
equations. Recently, there is an increase in the 
number of theoretical works written by expressing 
turbulence through differential equations [7-13], 
because the experimental results are also 
increasing. 

Making equations dimensionless 

We can transfer the given equations to 

dimensionless quantities. 
u g H p 

u=—, G=—,H =—, p=—,x=-, 

Uy, J A, P 1 

We can transfer the given equations to 
dimensionless quantities. 


ea nla e 9 B)o0 


If we remove the invariants from the above 


a 


formula under the differential 
EL Fray ee a {5-3)=0s both sides of 
a Ox a oy 
the following equation 71°". 
a 
() a 
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If we divide to ca 
Ox 


(b- +26: 3)=0» we 
will have a view. Therefore, additional terms do 
not appear in the continuity equation when it is 
made dimensionless. 

Now we make the differential equation of 
motion dimensionless using the equation. For this, 
we put the following appropriate values into the 


equation: 
6 (i, Ae os (u 
Ppl, —=~— + pp, Wu, —=~ = —= Vila —=~ |- 
@( xa) a (ya) a (ya) 
we remove the invariants from the equation 
under the differential: 
; a 
Py p i 


— — A(w,) — - 


In the formula, both sides of the equation 
2 


Pi spit be divided inte 
a 
a |. 
Ax dy dy\ dy 
A 
—p 8 
Ur, 


in the formula =Fr _ - Given that the 


a:g 


Frud number pu ml + pv ou = we ras = ; 
Ox dy ey Oy) Fr 


we get the equation. 
We also make the energy equation 
dimensionless. 
_ _ 0(HH,) _ _ 0(HH,) _ 
put, =~ + pp, Gu, ——~* = 
é (2: a) é ( ya) 


1 a {[- o(H-#) 
Pratva) alr) 
we extract the invariants from under the 
differential: 
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Pu, A, 
a 


— 0H 1 0 oH 
+p:-9—=—- V,° 
Oy Pr oy Oy 


The equation of state for gases is generally 
written as: 


both sides of the equation 


divided by: p. 7 OH 
Ox 


i 
here C; 
substances in one unit of air mass, 


- contributions (concentration) of 
they are 
- and the 


kg 


mol 


dimensionless, all C; for Mei=! . m, 


molar masses of these substances, 


we will have. We FP because 


we take it to be constant and equal to atmospheric 


pressure p=p,,80 5 4 As given in the 
N 


bm 
concentration equation, it has the following form: 
6c,_ 14 oviy Sw 
Sc oy oy 


Here c,- Mass concentration of components 


priaaen Vv 
Ox P oy 


in gas movement,. w, - in gas motion i -th the speed 
kg 
m :-C 
Putting the quantities in the formula into the 
equation, we get the following: 


of formation of the component, 


Pp, 


@ |=. ac, 
a(aa)( OP o(y-a) 
in the equation, we subtract the constants 
from the differential: 
= OC, 


pil an Py pee iat 
a Ox a ay 


ie le: + Ww, 
a oy Oy L 


both sides of the equation ?:'“ divided 
a 
by: 

pC) oar. 
pu (C) + 0 ge = a eae! 

bs Oy Oy Oy 

a 
+ w, 
Py Uy 
) a 
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we calculate the terms by setting the 

Py Uy 
units of measurement: 

We write the full energy equation in the 
equation: 
i : 
H = C, ra ae “h, 5) 

Here 4H — full energy - measure kkal/kg , 

C,,- at constant pressure mixed heat capacity 


kkall(kg- grad) ,h,- i-th heat of component 
formation kkal/kg. 

Now we will write all the equations 
converted to the dimensionless form in one place 
in the system, and for the sake of simplicity, we 
will remove dashes on them: 

O(p-u) | O(p-v) _5 
Ox oy 


ou O ou) 
pu—+pv—= V, : 
Ox Oy oy oy) Fr 


oH got 110 , OH 1 1 
u — —= —|- 
- Ox - Oy yPr doy eae oy P 


> 


10 . o(w 

yoy ONT By > |’ 

0G: j8C0 D0 GO. te 

Cag ters he yl Puy 
N 

P=T:p-R-Y— 


Now we make the equation dimensionless 
with boundary conditions: 
x=0:0<y<a 
u=1,v=0,9=1, H =1,C, =C,, v, =v, 


Il<y<y, 
H 
w=, 9-2, p=", H=—1,06,=C,v,=y, 
Uy, 3, P» 2 
x>0O: 
Gu OH _ aC, _ dy, 
“ay dy dy dy 
(S505 ose oes, 
Uy A, : 
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Fig.2 T,=600K, T, =300K area of isotherms in 
methane diffusion combustion 
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Fig.4 Reagents and combustion products mass 
concentration curves x =8 
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Fig.5 Dimensionless along the axis of velocity 
change in value T, = 297K T, =600K u,=61m/s. 

According to calculations, fuel ignite as the 
temperature of the gas increases length decreases 
and temperature increases. An increase in air 
temperature is a flame leads to prolongation. In 
particular, 7, = 600K ,7, =300K maximum 
temperature 7° =3078.43K flame length 224.9a to 
equal (2-rasm) it was determined to be. 
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DRIVER SLEEPINESS DETECTION USING CONVOLUTION NEURAL NETWORK 
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Abstract — this article discusses the CNN model based on artificial intelligence. With this model, 
it is possible to define and develop a driver drowsiness detection system. The system will greatly help 
truckers, because dividing the driving of transport will lead to eye fatigue and the driver himself. 

Keywords — CNN, model, computer vision, driver, system, artificial intelligence. 

Annotatsiya - ushbu maqolada sun'iy intellektga asoslangan CNN modeli muhokama qilinadi. 
Ushbu model yordamida haydovchining uyquchanligini aniqlash tizimini aniqlash va ishlab chiqish 
mumkin. Tizim yuk tashuvchilarga katta yordam beradi, chunki transport nazoratini ajratish ko'z va 


haydovchining o'zini charchashiga olib keladi. 


Kalit so'zlar - CNN, model, kompyuterni ko'rish, haydovchi, tizim, sun'iy intellekt. 


I. INTRODUCTION 

Today, artificial intelligence is developing 
very quickly. Algorithms and models of artificial 
intelligence are already being used in all 
industries. The transport sector also uses smart 
traffic lights and cameras. Smart traffic lights 
apply to avoid traffic jams at the intersection. And 
smart cameras capture the violator of traffic and 
punches a fine by car number. With the help of 
computer vision, it is possible to develop many 
expert systems for different types, for example, a 
wagon number detection system, a driver's 
sleepiness detection system, a smart intersection, 
and many other expert systems [1]. 

Relevance. The system for detecting driver 
drowsiness using computer vision is very relevant 
today, because in many countries there are truckers 
and taxi drivers. Based on this analyzed system is 
very necessary for drivers to avoid accidents. In 
order to invigorate the driver, a certain system is 
needed, for example, if the driver started to doze 
off the investigated system should give a certain 
vibration, sound or splash a certain amount of 
water [2]. 

Goal. The system under study should work 
autonomously, follow the driver while driving the 
vehicle, that is, the entire route. 

Tasks: 

« Analyze the optimal model and algorithm; 

* Develop software based on artificial 
intelligence and computer vision; 

* Make a date set of the position of the head 
and the pupil of the eyes. 

An image processing pipeline is a set of 
components commonly used between an image 
source (such as a camera, scanner, or imaging 
engine). in a computer game), and an image 
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renderer (such as a television, computer screen, 
computer printer, or movie screen), or for 
performing any intermediate digital image 
processing consisting of two or more separate 
processing units. 

The image/video' pipeline can _ be 
implemented as computer software, in a digital 
signal processor, on an FPGA, or as a fixed 
function ASIC. In addition, analog circuits can be 
used to perform many of the same functions. 


From 
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Fig 1. Conveyor imaging. 

Figure 1 shows a simplified, typical use of 
two imaging pipelines. The top half shows the 
components that can be found in a digital camera 
[3]. 

The lower half shows the components that 
can be used in an image viewer application on a 
computer to display images captured by the 
camera. (Note that operations that mimic physical, 
linear behavior, such as image scaling, are ideally 
performed on the left side, operating on linear 
RGB signals. 

Operations that should look "perceptually 
uniform" such as lossy image compression on the 
other side of the hand should be done on the right 
side, working with "gamma corrected" 1'g'b or 
Y'CbCr signals.) 

I. CNN MODEL ARCHITECTURE 

Kernel convolution is not only used in 
CNNs, but is also a key element of many other 
Computer Vision algorithms. It is a process where 
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we take a small matrix of numbers (called kernel 
or filter), we pass it over our image and transform 
it based on the values from filter. Subsequent 
feature map values are calculated according to the 
following formula, where the input image is 
denoted by f and our kernel by h . The indexes of 
rows and columns of the result matrix are marked 
with m and n respectively. 

After placing our filter over a selected pixel, 
we take each value from kernel and multiply them 
in pairs with corresponding values from the image. 
Finally, we sum up everything and put the result in 
the right place in the output feature map. Above 
we can see how such an operation looks like in 
micro scale, but what is even more interesting, is 
what we can achieve by performing it on a full 
image [5][6]. 

Valid and Same Convolution. As we have 
seen in when we perform convolution over the 6x6 
image with a 3x3 kernel, we get a 4x4 feature map. 
This is because there are only 16 unique positions 
where we can place our filter inside this picture. 
Since our image shrinks every time we perform 
convolution, we can do it only a limited number of 
times, before our image disappears completely. 
What’s more, if we look at how our kernel moves 
through the image we see that the impact of the 
pixels located on the outskirts is much smaller than 
those in the center of image. This way we lose 
some of the information contained in the picture. 
Below you can see how the position of the pixel 
changes its influence on the feature map [7],[8]. 

To solve both of these problems we can pad 
our image with an additional border. For example, 
if we use 1px padding, we increase the size of our 
photo to 8x8, so that output of the convolution with 
the 3x3 filter will be 6x6. Usually in practice we 
fill in additional padding with zeroes. Depending 
on whether we use padding or not, we are dealing 
with two types of convolutions — Valid and Same. 
Naming is quite unfortunate, so for the sake of 
clarity: Valid — means that we use the original 
image, Same — we use the border around it, so 
that the images at the input and output are the same 
size. In the second case, the padding width, should 
meet the following equation, where p is padding 
and f is the filter dimension (usually odd). 

In previous examples, we always shifted our 
kernel by one pixel. However, step length can also 
be treated as one of convolution — layer 
hyperparameters. When designing our CNN 
architecture, we can decide to increase the step if 
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we want the receptive fields to overlap less or if 
we want smaller spatial dimensions of our feature 
map. The dimensions of the output matrix - taking 
into account padding and stride - can be calculated 
using the following formula [9]. 

The transition to the third dimension. 
Convolution over volume is a very important 
concept, which will allow us not only to work with 
color images, but even more importantly to apply 
multiple filters within a single layer. The first 
important rule is that the filter and the image you 
want to apply it to, must have the same number of 
channels. Basically, we proceed very much like in 
the example, nevertheless this time we multiply 
the pairs of values from the three-dimensional 
space. If we want use multiple filters on the same 
image, we carry out the convolution for each of 
them separately, stack the results one on top of the 
other and combine them into a whole. The 
dimensions of the received tensor (as our 3D 
matrix can be called) meet the following equation, 
in which: n — image size, f — filter size, nc — 
number of channels in the image, p —used 
padding, s 

— used stride, nf — number of filters. 

Convolution Layers 

The time has finally come to use everything 
we have learned today and to build a single layer 
of our CNN. Our methodology is almost identical 
to the one we used for densely connected neural 
networks, the only difference is that instead of 
using a simple matrix multiplication, this time we 
will use the convolution. Forward propagation 
consists of two steps. The first one is to calculate 
the intermediate value Z, which is obtained as a 
result of the convolution of the input data from the 
previous layer with W tensor (containing filters), 
and then adding bias b. The second is the 
application of a non-linear activation function to 
our intermediate value (our activation is denoted 
by g). Fans of matrix equations will find 
appropriate mathematical formulas below. If any 
of the operations in question is not clear to you, I 
highly recommend my previous article, in which I 
discuss in detail what is happening inside densely 
connected neural networks. By the way, on 
illustration below you can see a_ small 
visualization, describing the dimensions of tensors 
used in equation [10],[11]. 

Connections Cutting and Parameters 
Sharing At the beginning of the article I mentioned 
that densely connected neural networks are poor at 


ipev__| 


Central Asian Journal of Education and Computer Sciences 
(CAJECS), ISSN: 2181-3213 


working with images, due to the huge number of 
parameters that would need to be learned. Now 
that we understand what convolution is all about, 
let’s consider how it allows us to optimize the 
calculations. On the Figure below, the 2D 
convolution has been visualized in a slightly 
different way — neurons marked with numbers 1— 
9 form the input layer that receives brightness of 
subsequent pixels, while units A-D denotes 
calculated feature map elements. Last but not least, 
I-IV are the subsequent values from kernel 
these must be learned. 

Now, let’s focus on the two very important 
attributes of convolution layers. First of all, you 
can see that not all neurons in the two consecutive 
layers are connected to each other. For example, 
unit | only affects the value of A. Secondly, we see 
that some neurons share the same weights. Both of 
these properties mean that we have much less 
parameters to learn. By the way, it is worth noting 
that a single value from the filter affects every 
element of the feature map — it will be crucial in 
the context of backpropagation [12],[13]. 

Convolutional Layer Backpropagation 

Anyone who has ever tried to code their own 
neural network from scratch knows, that forward 
propagation is less than half the success. The real 
fun starts when you want to go back. Nowadays, 
we don’t need to bother with backpropagation 
deep learning frameworks do it for us, but I feel 
it’s worth knowing what’s going on under the 
hood. Just like in densely connected neural 
networks, our goal is to calculate derivatives and 
later use them to update the values of our 
parameters in a process called gradient descent. 

In our calculations we will use a chain rule 
— which I mentioned in previous articles. We 
want to assess the influence of the change in the 
parameters on the resulting features map, and 
subsequently on the final result. Before we start to 
go into the details, let us agree on the mathematical 
notation that we will use — in order to make my 
life easier, I will abandon the full notation of the 
partial derivative in favour of the shortened one 
visible below. But remember, that when I use this 
notation, I will always mean the partial derivative 
of the cost function. 

Our task is to calculate dW[I] and db[l] - 
which are derivatives associated with parameters 
of current layer, as well as the value of dA[ 1 -1] - 
which will be passed to the previous layer. As 
shown, we receive the dA[I] as the input. Of 
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course, the dimensions of tensors dW and W, db 
and b as well as dA and A respectively are the 
same. The first step is to obtain the intermediate 
value dZ[l] by applying a derivative of our 
activation function to our input tensor. According 
to the chain rule, the result of this operation will be 
used later. 

Now, we need to deal with backward 
propagation of the convolution itself, and in order 
to achieve this goal we will utilise a matrix 
operation called full convolution — which is 
visualised below. Note that during this process we 
use the kernel, which we previously rotated by 180 
degrees. This operation can be described by the 
following formula, where the filter is denoted by 
W, and dZ[m,n] is a scalar that belongs to a partial 
derivative obtained from the previous layer. 

Pooling Layers B. They are used primarily 
to reduce the size of the tensor and speed up 
calculations. These layers are simple - we need to 
divide our image into different regions, and then 
perform some operation for each of those parts. 
For example, for the Max Pool Layer, we select a 
maximum value from each region and put it in the 
corresponding place in the output. As in the case 
of the convolution layer, we have two 
hyperparameters available — filter size and stride. 
Last but not least, if you are performing pooling 
for a multi-channel image, the pooling for each 
channel should be done separately [14]. 

Pooling Layers Backpropagation. In this we 
will discuss only max pooling backpropagation, 
but the rules that we will learn — with minor 
adjustments — are applicable to all types of 
pooling layers. Since in layers of this type, we 
don’t have any parameters that we would have to 
update, our task is only to distribute gradients 
appropriately. As we remember, in the forward 
propagation for max pooling, we select the 
maximum value from each region and transfer 
them to the next layer. It is therefore clear that 
during back propagation, the gradient should not 
affect elements of the matrix that were not 
included in the forward pass. In practice, this is 
achieved by creating a mask that remembers the 
position of the values used in the first phase, which 
we can later utilize to transfer the gradients [15]. 

Il. RESULTS 

During testing phase, we capture the video 
frames through camera and alert with an alarm 
when the model predicts drowsy output state 
continuously. Static images are used for training 
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but during testing phase key frames are extracted Fig 3. After determining sleepiness 
from continuous video and tested against the IV. ACKNOWLEDGMENT 
trained static images. This article was developed with the support 


of HACKATON AIT Challenge 2022, TUIT named 
after Muhammad al-Khwarizmi and the ITS_UZB 
team. 
V. CONCLUSION 

In this scientific research and during the 
hackathon AI Challenge 2022, a ready-made 
software product was developed to determine 
driver sleepiness. Further scientific research will 
be dedicated to develop hardware complex to 
detect driver sleepiness. 
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PASPABOTKA MOJEJIM PACHOSHABAHHA OBLEKTOB HA H3O0BPAX0KEHHAX HA 
OCHOBE METOJIA «TRANSFER LEARNING» 
Axwuuboee Pycmam Ipkunobou yeu 
TalliKeHTCKHH yHHBepcuTeT HHPOpMalMOHHBIX TexHOOrHH HMeHH Myxammayia asl-Xopa3muit 
E-mail: yaxshiboyevrustam @ gmail.com 
AHHOTAWHA — aHHad CTaTbA TOCBALIeHa H3y4eHHIoO “TpaHcdepTHoro oOyyeHuA” u paspadoTKe 
MOJleIM pactio3HaBaHHa OObeEKTOB Ha H300paxKeHHAX Ha OCHOBe MeTosa "TpanciepTHoro oOyyeHua". 
IIporpamMuoe obecrieyenue u MakeTsI Python qa co3qaHuA KBapTHPHBIX Belle, airopuT YolovS u 
roboflow.com ucnob3yeMble JaHHbie BeO-caiita. B mpomecce padors! Oba paspaboTaHa MOJesIb WIA 
pacno3sHaBaHHa OObeKTOB Ha U300paxKeHHAX Ha OCHOBe MeToya “TpaHcdepHoro oOyyeHua”, u 


NOJTY4CHHaA MOJCJIb Obmia IpoTecTHupoBana. 


Ku104eBble C10Ba — aHasiH3, aIropvTM, OOHapyxKeHHe, MeTO, TpaHcPepHaa oOyyeHnA. 

Abstract — this article is devoted to the study of “transfer learning” and the development of an 
object recognition model in images based on the “Transfer learning” method. Apartment creation 
software and Python packages, Yolov5 algorithm and roboflow.com used website data. In the process 
of work, a model was developed for recognizing objects in images based on the “Transfer learning” 


method, and the resulting model was tested. 


Keywords — analysis, algorithm, detection, method, transfer learning. 


I. BBEJEHHE. 

B nocneyqHMe rogbl, C ObICTpbIM pas3BHTHeM 
KOMIIbIOTEPHOLO 3peHHA, OOHApyxXKeHHe OOBECKTOB 
(OD) mmpoko ucnomb3yeTca BO MHOrMXx OOsIacTAx 
KaK Ba@KHad 4aCTb KOMIIbIOTepHOrO 3peHHa. Ha 
OcHoBe OOpadoTKH H300paxKeHHii OD u3BsIeKaeT 
(PyYHKUMH 43 H300paxeHHi, a 3aTeM W3BIIeKaeT U 
aHallM3upyeT UHdopMalMio 00 OOBeKTe, TaKyIO 
Kak KaTeropua, MeCTOMOOKeHHe H OPHeHTaLlHA. 
OD umpoko ucnomb3yetTca B CHTyalax, OM3KHX 
K ——:peayIBHOMy BpeMeHH, TaKHX Kak 
Bu AeoHabsIo enue, aHasiM3 aHOMAJIBHOTO 
ToBeeHHA HW MOOMIbHEIe poOotTsr [1,2,3]. ITor 
TOAXOA MO3BOUNAeT MOYYHTb OUeCHb IeCHHY!O 
HHopMalMr1o TyTeM U3BIeYeHHuA MH aHnasn3a 
IIpH3HaKOB. OWHAKO ITOT MeTOJ CTAIKHBaeTCA CO 
3HAYMTCJIBHBIMH TIpoOJIeMaMu, OCOOeHHO C TOUKH 
3PCHHA BbICOKHX TpeOoBaHHii K BLIYHCIMTeCJIBHbIM 
pecypcam wu amMatTv. TpaqHuMoHHbie MeTOIBI 
MallMHHOTo oOyyueHna H3BJICKaloT 
XapaKTepHCTHKH OOBCKTOB U3 H300paxKeHHli, a 
3aTeM lepeqaioT UX B_ kyaccuduKaTop. 
TpaMUHOHHbIe MeTOJbI H3BIIeE4eHHA TpH3HaKOB 
BKIIOUaIOT THCTOrpaMMy OpHeHTHpoBaHHoro 
rpaguventa (HOG), MacuiTaOHo-HHBapHaHTHoe 
IipeoOpa3oBaHHe mpu3HaKoB (SIFT) u aApyrue. 
Metozbl KiaccudukalMn BKIOUaIOT MeTO] 
OMOpHBIX BeKTOpoB (SVM) [4,5,6], OaiiecoBcKnit 
MeTOA, JepeBba pelieHuli u Apyrue. ITH MeTOABI 
OlmMparoTca B OCHOBHOM Ha [[peBapHTeJIbHBIC 
3HaHHA. OHM He B pexKMMe peasIbHOro BpeMeHH, 
IIOTOMY 4TO OHH TMOCTOAHHO C 9MYJIMpyIOTCA. 
Kpome Toro, 9TH MeTOJbI MMCIOT HeCKOJIbKO 
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XapaKTepHbIX TOUCK, HW M3ByIeueHHe KpaeBbix 
IIpH3HakoB HWHOrga HescHo. B ocHoBe 93THX 
MeTOJOB JI@KHT W3BIeueHHe MpH3HaKOB, UH 
Ka4eCcTBO BbIJeJICeHHA IIpH3HaKOB HalipaAMyIoO 
BJIMAeCT Ha  IPOW3BOXHTeIbHOCTB MeTOza 
[19,20,21]. OHako B T1pakTH4eCKUX 
IIPHIOHKCHHAX OTH MeTOAbI B  OCHOBHOM 
OpHeHTHpoOBaHbI Ha pacilo3HaBaHHe KOHKPeTHbIX 
OOBeKTOB C  HCIONb30BaHHeM  HeOOJBbIIMX 
HaOopoB aHHBIX, a CIIOCOOHOCTS K OOOOLIeHHIO 
OcTaBIAeT %«KelaTb Jtyuwero. XOTA MeTObI 
MallIHHHOrO OOY4eHHA MOCTOAHHO pa3BUBaloTCA, 
OT W3BJICUeHHA TIPH3HAKOB B peasIbHOM BpeMeHH 
WO peHyepuHra w300paxeHuii, HanOorsee 
yCIICIUHBIM  MeTOJOM ABIIACTCH  MOJ{CJIb 
medopmupyempIx pa3yem0B (DRM) [16,17,18]. 
OjHako 9TOT MeTO UMeeT MeICHHOe 
oOHapyxKeHve MW 3aBHCHT OT TreoMeTpH4ecKHx 
xapakTepHcTHK oOpa3yoB. B HacTosljee Bpema 
TpaMUMOHHBIe MeTOAbI MalllHHHOro OOy4eHHA He 
MOryT YOBJICETBOPUTb TpeOoBaHHAaM 
3(PeKTHBHOCTH, MIpOH3BOAMTeIBHOCTH, CKOpOcTH 
MW WHTeWIeKTa OOpaovoTKH aHHbIxX B TeXHOJIOTMH 
OD. C mosBneHuem TexHooruu rityOoKoro 
oOyyeHHaA OOsaCTb KOMIIBIOTePHOTO 3peHHA 
ObICTpO pa3BuBalacb. TexHoslorua rityOoKoro 
oOyyeHHaA pHMeHAach JWId pacio3HaBaHud 
nw300paxeHul, HU B MOcueqHNe rob OHa WOOMIACb 


OoJIbILMX yCIIexoB B pacio3HaBaHun 
oObeKTOB[22,23,24]. 
TpaHcepHoe oOy4yeHve — 9TO MeTOL 


MallIMHHOrOo OOy4eHHA, IIpH KOTOPOM MOJ[edIb, 
oOydeHHad OFHOM 3aade, Mepeodyuaetca BTOPOH 
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CBA3aHHOM =3ayaue. TpaHcdepHoe obyyeHue 
MME€T J[eJIO C TAKMMH TpoOsIeMaMu, Kak OOy4eHHe 
CIICMbIM 3ajja4aM HW COriacoBaHHoe oby4eHHe, u 
3TO He MpocTo oOacTh O6y4yeHHA JIA TIryOoKoro 
oOyyeHua. TpanccdbepHoe oOy4eHne MOnyApHO B 
TIyOOKOM oOy4eHHH, y4HTbIBad  OosbMIHe 
pecypcbi, HeoOxoyMMBIe JyId OOy4eHHA MOseret 
ryOokoro o6y4eHHA, WIM OObIIMe UH CIOXKHBIC 
HaOopbI JaHHBIX, Ha KOTOPHIX OOy4arOTCA MOI 
rryOokoro o6yyeHna [7,8,9]. 

TexHosiorua rryOoKoro oOyueHHA MOxKeT 
oOpaOaTEIBaTb =H aHasIM3MpoBaTb (pyHKWHH, 
w3y4ad HW MMUTHpyA KOTHUTHBHbIe ClOCcOoOHOCTH 
YeJIOBeUeCKOrO MO3ra, YTO OKa3bIBaeT OOIUIOe 
BIMAHHe Ha Tepexo3suposky. B oTmm4ane oT 
TpaMUMOHHBIX MeTOOB H3BICUeHHA IIpH3HaKOB, 
riyOokue CBepTOUHbIe HeipOHHbIe ceTH MOryT 
WOCTHTaTb = BBICOKOM = TOUHOCTH Ss 3a_~—Ss CUT 
W3BIC4eHHA IIpH3HaKOB C  HCTOIb30BaHHeM 
CJICTIBIX MHOPOCJIOMHBIX CBepTOUHBIX 
(bopMysIMpoBoOK. 

Kpome Toro, OHH ycCTOMYMBbI K 
TeOMeCTPH4CCKHM H3MeCHeCHHAM, JedopMallnamM U 
OCBeLIeCHHIO H MOryT IpeosoeBaTb MpoOseMBl, 
BbI3BaHHbIC H3MCHCHHAMM OKpyxKalolel cpeyibl. 
Metoypl rryOoKoro oOyueHnA MOryT 
ajlaliTHpOBaTb omucanne IIpH3HaKOB c 
HCHOUb30OBAaHHeEM OOy4aIOWIHX laHHbIxX, OHH 
oueHb HOKHMe UU  OOsaqaloT  BbICOKOM 
ciocoOHocTbio kK ododmeHuIo-— [10,11,12]. 
Metogbi riryOoKoro oO6y4eHHA BKIIOUAIOT B CeOA 
PerHOHaJIbHy!O CBEpTOUHy!O HelpOHHy!O CeTb 
(RCNN), O6omee ObICTpyfo pernoHasIbHyto 
cBépTouHy!o HelipoHHylo ceTb (Faster RCNN), 
You Only Look Once (YOLO) u One Shot 
Multibox Detector (SSD), koToppie sBuaroTca 


HauOonee olyiapHbimM4 B OD. Ognako 
COBpeMeHHbIe MeToybI OD, ocHoBaHHbie Ha 
TtyOoKOM oOy4eHnn, 110-lIpexKHEMy 


CTaJIKHBaIOTCA C TpoOeMaMH 43-38 HU3KOH 
ckopocTH oOHapyxKeHHa MM OOJIBINIHX 3aTpaT 
Bpemenu [13,14,15]. 

B 9rov cTaTbe MbI Tipeyuaraem Metoy OD 
BHeO B peasibHOM BpemeHH. Mbi aOctpakTHo 
lipecTaBsiaem ayroputTm Fast YOLO ana Teopuu 
OD, a 3aTem MoApoOHo mpeycTaBlaemM CTpyKTypy 


Fast YOLO,  sBxkyioyuat  mnpeszBaputTesbHyto 
oOpaboTKy, oOyyeHHe MOyeIH U dyHKIMIO 
TIOTepb. Janee MBI IIpOBepHM 


IIPpOW3BOJMTEIBHOCTb alroputMa Fast YOLO c 
TIOMOLbIO HEKOTOPBIX IKCIIEPHMCHTOB. 
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I. MOAVFOTOBKA HABOPA 
AAHHDBIX JULI MOJEJIM. 

UroObl MOrOTOBHTb HaOop aHHBIX, MbI 
coOupaemM HadOop jaHHbIX HU oOyyaeM 
IIOJIb3OBaTEJIbCK YO MOJIeJIb YOLOv5 
pactio3HaBaTb OObEKTHI B HallleM HaOope JaHHBIX. 
JI 9TOrO Jeaem ciezyroulee: 

* CKoMIOHyliTe H300paxKeHHA HW MOMeTbTe 
Hay Data set. 

* OxKcnopT Haliero HaOopa aHHbIxX B 
YOLOv5 

¢ Paclio3HaBaTb OObEKTHI B HallleM HaOope 
maHupix Train YOLOVS. 

¢ OeHHTb MpOW3BONHTeIbHOCTb Hallet 
mMoyemu YOLOVS. 

¢ 3allyCTUTb HW MpoTecTupyem Hallly MOJ[esIb, 
4TOObI YBUeTb 


Upload Annotate Train Deploy 


CS @ eee 6 Gees 
( @ (ee 
oe Ge —t—<“i‘—:~S 


Puc 1. Tlodzomoeka nabopa OaHnbix OA 
Mooenu 
HTaz 1: Ycmanoexa Tpe6oeanua: 
# YOLOvSdan nusxa ko’chirish and 


!git clone 
https://github.com/ultralytics/yolov5 

%cd yolov5s 

%pip install -qr  requirements.txt # 


bog'ligliklarni o'rnatish 

%pip install -q roboflow 

import torch 

import os 

from IPython.display import Image, 
clear_output # tasvirlarni ko'rsatish uchun 

print(f"Sozlash tugallandi. Torch 
foydalanish {torch.__version__} 
({torch.cuda. get_device_properties(0).name if 
torch.cuda.is_available() else 'CPU'})") 


Cloning into ‘yolovs'... 

remote: Enumerating objects: 12251, done. 

remote: Counting objects: 100% (22/22), done. 

remote: Compressing objects: 100% (14/14), done. 

remote: Total 12251 (delta 10), reused 14 (delta 8), pack-reused 12229 
Receiving objects: 100% (12251/12251), 12.00 MiB | 1@.88 MiB/s, done. 
Resolving deltas: 100% (8480/8480), done. 
/content/yolov5/yolov5/yolov5 

Setup complete. Using torch 1.11.0+cu113 (Tesla T4) 


Puc 2. Pezyiomam Konupoeanua YOLOVS u 
ycmaHnoe6Ku 3a6uUcUMOCcMeU 

Haz 2: Cobepume nauy cemxy dannoix: 

YroOnt oOyauTb Hallly MOb30BaTeIIbCKYyIO 
MOJeyIb, HaM HYXKHO coOpaTb — ceTKYy 
pelipe3eHTaTHBHBIX H300paxKeHHi C AHHOTALIMAMU 
OrpaHH4HTeIbHOH paMKH BOKpyr OObeKTOB, 
KOTOPbIe MbI XOTHM OOHapyxKHTb. M Ham Hy%KHO, 
4TOObI Halll HaOop aHHbIxX OBI B dopmate 
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Route5. B Robotflow Bal MoxeTe BEIOpaTb Ba 
IYyTH: 

IIpeoOpa3yiite cyliecTByromlMi Hadop 
WaHHEIx B  dopmat YOLOvS.  Robotflow 
TowWepxuBaeT Oomee 30 cbopMaTosB OOHapyxKeHHA 
OOBeKTOB Jd UpeoOpa3soBaHHa  MOTOKa. 
3arpy3uTe HeoOpadoTaHHble w300paxKeHHA 
aHHOTHpylite UX B UpHoKeHHe Roboflow c 
mlomMobrO Roboflow Annotate [15]. 


Puc 3. IIpoyecc nodzomoexu Habopa OaHHbix 6 
Roboflow 


(oe a O 


Puc 4. ITpoyecc nodzomoeku Habopa OaHHbix 6 
Roboflow 
OBYYWEHHE HU TECTHPOBAHHE 
MOAEJIN. 

Utrak, noroBopuM o camo mpoueaype. Ha 
OCHOBe CO3J{aHHOM HAMM MOJ{eJIM MBI MOIMbITaeMcA 
pacrio3HaTb OObeKTHI Ha H300paxeHuAX. CHauasia 
a VWCHONb30Bal cpenzy Visual Studio Code ana 
paOoTbI Cc A3bIKOM lIporpamMupoBaHusa Python. 
Mb! Ha3BaJIM MHCTPyMeHT, KOTOPBIi MbI CO3,aeM 
B Visual Studio Code, «yolov5». [pojyomxaem 
paOotTaTb 4uepe3 TepMuHam Visual Studio Code. 
Botigute B malky HU cosgaiite dain 
«requirements.txt». B stom daiime mepeaucsieHbl 
OuOMOTeKH HW MHCTPYMeHTHI, HeEOOXOAMMBIe [IA 
paOorbr mporpamMpl. IlooTOoMy MbI B OCHOBHOM 
ucnomb3yem «matplotlib», «opencv», «Pillow», 
«PyYAML», «requests», «scipy», «torch», 
«torchvision», «tqdm», «scikit-learm», «pandas», 
HeoOxoyuMBI (paiisbl numpy. 


III. 


Puc 5. Co30adum «ITpoexm». 


cajecs.com 


38 


VOLUME 1, ISSUE 4, AUGUST 2022 


Puc 6. Cnucok neo6dxooumbix naKkemoe. 
3 File COE Selection View Go Run Terminal velp pack.py - polovs - Visual Studio Case [Acrinistrater] 


. 
ae 


10 te 


Puc 7. Met cozdadum aun track. py. 


° 


Puc 9. Koo o6napyatcenua o6beKMO6 Ha OCHOGE 
Haweu MoOenu. 


def count_obj(box,w,h,id,name): 
global count,data,carlist,countobject 
if (h-30@) > int(box[1]+(box[3]-box[1])/2) 
if id data: 
count 1 
data.append(id) 
if id carlist: 
carlist.append(id) 
if name countobject.keys(): 
countobject [name ]=1 
elif name countobject.keys(): 
countobject [name ]=countobject[name]+1 


( 


(h-400): 


Puc 10. Koo 01a onpedenenua Konuuecmea 
OObeKMOG Ha OCHO6Ee Hawel MOOeU. 


Puc 11. Ckopmume nawy modeab u OaHnole 
npoepamMe u 3anycmume ee. 
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for j in range(1, len( [id])): 
if [id][j - 1] is None [id][3] is None: 
continue 
= int(np.sqrt(25 / float(j + 1)) * 2) 


cv2.1ine(ime, ( (id][5-2]), ¢ G41[5]).¢ (ic]), ) 


Puc 12. Koo 024 ompucoeku Hanpaenenua 
OeustceHuA OObEKMA. 


def speedtestfunc(id) 
global . 2 
if skeys() skeys() = 
if ( (14)[2} (i4][2})!-@ 
(abs(abs( C 
abs( (ie)(3] (ie)(3])) 
[id] -int(v) 


[4d][2]) -abs( (ie}[4) (44f4})) 


return 


Puc 13. Koo onpedeienua ckopocmu 
aemomoou.a. 


2id, , , > ): 


[ : > : ] 


def totakeapicture( 


if - 
- append(id) 
cv2.imwrite('images/car'+str(id)+'.jpg', ) 
cv2.imshow("rasm2", ) 


Puc 14. Coxpanenue u omo6dpancenue 
uz00panceHuu OObeKMOB. 


Puc 15. IIpoyecc udenmuquxayuu obvexmoe Ha 
BU0EO C NOMOUWbIO HaWezo NDO2ZpAMMHOZO 
oGecneyeHua. 


Puc 16. IIpoyecc onpedenenua Konuuecmea 
OObEKMOB, NPOXOOAWUX MeHCOY OBYMA UHUAMU, 
C NOMOWbIO HaWez0 NDO2pAaMMHOzO 
obecneyenua. B OanHom cayuae 77 
aemomoouieu, 3 uenoeeka, 2 epyzoeuKa u 1 
aemoboyc, mo ecmb 6cezo Hawa npoepamma 
npedenuia 83 o6vexma. 


= 


Puc 17. C nomowpbi0 Hawezo npo2pamMHo2o 
oGecneveHua pucyemca HanpaésleHue OBuICeHUA 
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oObveKma, mo ecmb npopucoébleaemca nymb, 
NPOUOeCHHbIU OObLEKMOM. 


cc 
nt 


\ nent i = Del 


i 
Puc 18. IIpoyecc onpedetenua ckopocmu 
aemomobuleu Cc NoMOWbIO HaWezo 
npozpamMMunozo obecneyenua. 30eCb 
onpedeinemca cKopocmb aemomooureu, 

nepecekarowux O6e AUHUU. 


4. HE | 


Puc 19. H3s06paacenue o6vekmoe, nepedanuoix 
Mercy OBYMA JUHUAMU C NOMOUbIO HaUezo 
npoepamMuHozo obecne1eHuA, OmOOpascaemca Uu 
coxpansemca 6 nanke «images». 


Puc 20. M306pascenua aemomobuneu xpanamca 
6 nanke «H306pancenua». 
IV. 3AKJIFOUEHVE 
B 3akmro4ueHHe cyleyeT CKa3aTb, 4TO B 
pe3yibTaTe aHHOM MMIOMHOM padoTHI Obisia 
pa3pa0oTaHa MOjesIb paciio3HaBaHHA OObCKTOB Ha 
w300paxKeHHAX Ha OCHOBe MeTOMa «TpaHcdepHoe 
o6yyeHne». Hapsny c 3THM ObLIM MpoBezeHBI 
cienyioume padoTEt mo pa3pa0oTKe MojeIu 
pacriosHaBaHHa OObeEKTOB Ha H300paxKeHHAX. 
- lIpoaHasM3npoBana KOHIeNIMA 
TpaHcdepHoro oO6y4eHHA UM ero MCIIOUb30BaHHe B 
MHTCIUICKTYaIbHbIX TPaHCIOPTHbIX CHCTeMax, a 
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TaKXKe HU3Y4eHbI MpOOJeMbI B MHTCJWICKTYaJIbHBIX 
TPaHCIIOPTHBIX CHCTeMax; 

- mocse aHasM3a ayIrOPHTMOB, 
HeOOXOZMMBIX JIM CO3qaHHva MozeIM, Ob 
BbIOpaH OMTHMAaJIbHBIM asIrOpuTM; 

- V3yyeHbI BO3MO2%KHOCTH HeOOXOMMBIX 
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roboflow, torch HW HcHouIb30BaHO 
MOJ[eIM 43 9TUX OMOIMOTEK; 

Jia KOHTpOA BMKeHMA Ha oporax 
co3qaHa CHCTeMa, KkOTOpad TOCUHTEIBAacCT 
KOJIMYCCTBO aBTOMoOuJeli u BbIABJIACT 
BOAMTeeH, Hapyllarolwux mpaBua; 
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OB ACMMITTOTHKH PEWIEHMK J BOMHOM HEJIMHEMHON 3A A4UM PEAKIIMH- 
JIM®®yY3NH C ACTOUHHKOM XH HEOJIHOPOJIHON ILIOTHOCTBIO 
7Kacyp Dpkunoeuu Ypynbaee 
CamapkaHJCKHi rocyjapcTBeHHHM yHUBepcuTeT 
E-mil: jasururunbayev @ gmail.com 

AnHoTayHa: B rocneqHee BpeMa HaOsOaeTcA BCIIIeCK aHallu3a WU MOeMpoBaHHA 
MaTeMaTHYecKHX MOeeH peakuMu-yuddy3snnn. Matematwyeckve Moye HeMHeMHOM peakiMu- 
muddy3vuu OMMCbIBAaIOTCA HeJIMHeMHBIX TapadouM4eckKux ypaBHeHHii B 4aCTHbIX IPOH3BOJHBIX. 
ABHbIeC aHaIMTHYeCKNe pellleHHA TaKHX HeJIMHeCMHO CBA3aHHBIX CHCT€CM ypaBHeHHH B 4aCTHBIX 
IIPOH3BOJHBIX PeKO CYIeCTBYIOT, H MOSTOMY JIA MOJYYeHHA TIPHOJMKeHHBIX PellleHHit IPHMeHAIIOCh 
He€CKOJIbKO UMCJICHHBIX MeTOOB. B WaHHOi padOoTe Ha OCHOBe aBTOMOJeJIbHOrO aHasIM3a UH MeTOIa 
CTaHJapTHBIX ypaBHeHHii UcciezyoTcaA cBOMCTBa HeyIMHeMHOM peakuHA-qupdy3H Cc HavasIbHbIM 
ycnosuem. UccneyzyroTca KaveCTBeHHBbIe CBOMCTBAa pellieHHit HeIMHeMHOK MapadomMu4ecKnXx ypaBHeHHuit 
muddy3vu Cc HavasIbHbIMH ycuIOBHaAMH. JloKa3aHO, 4TO TPH OMpeyesIeHHbIX 3HAYCHHAX UMCIIOBbIX 
TlapaMeTpos HesMHeMHON ypaBHeHua Zudpdy3un. Ha ocHoBe aBTOMOJeIbHOTO aHasIM3a MU MpHHUMTAa 
CpaBHeHHA pelweHHii yCTaHaBJIMBalOTCA KPHTMYeECKHM NoOKazaTeb Tua Dy/HKUTLI MW KpHTHYeECKOe 
3HadeHHe TIO00aIbHOM pa3spemiMMocTH. C MOMOLIbIO TeEOpeMbI CpaBHeHHA MOJY4eHbI BepXHHe OLCHKU 
WIA THOOAIBHBIX PeLIeCHH HW HVWKHMe OLWCHKH JIA pelieHui c paspylieHHeM. 

Ksrouesbie copa: [yo0ambHad pa3peliMMoct, Zuddy3ua, HeoqHOpoyHad cpeya, pelwienna, 
9TAJIOHHad ypaBHeHHA, ABTOMOJ(CJIBHbIM aHasIM3, ACHMIITOTHKa pellieHHA, Ha4daibHad TpvOMKeHHA, 
MTepallMOHHbIH IIpOwWecc, YACICHHbIM pacuer. 


B wHactTosulei cTaTbe paccmMaTpHBaeTca 
3aqaua Kou Wid ypaBHeHuli Bua 


== div( [x [vu' 
Ot 


p-2 


Vu" | 

(1) 

" N 

+|2x| u‘, (x,t) ER, (0, +0) 

C HavaJIbHbIM YCJIOBHeM 
u(x,0)=u,(x)20, xe R (2) 
rye m<n, k-n<p, p>2 - 3aqaHHbie 
YMCIIOBbIe TapaMeTpbl WH OyzemM UpeMosarath, 
4TO u(x) cuHNTHa: = messuppu,<o Hu 

uy, EC (R” ) 

YpapHeHua Buya (1) BcTpeyaior mpu 
MaTeMaTH4eCKOM MOseMpoBaHHH Auddy3Hu B 
HeJIMHCMHBIX Cpeyax, TeYeHHM %KWIKOCTeM 4epe3 
TOpHcTEIe TWacTbl, HHAaMMKU OnoOrM4ecKHx 
NOMMy ALA, oOpa30BaHHA CTpyKTyp B 
CHHepreTHKe UH pAyla Apyrux aBenuki [1, 2]. 

YpapHenve (1) mpu ycnosuax p>I1/l 
Ha3bIBaeTCA YpaBHeHHeM MeJIeHHON Auddy3un. 

BeneyctBue BbIPOKTeHHA 3ayqawH Tipu 


p—2 
u=0, Vu'| Vu' =0 (1), (2) Moxert, He uMeeT 


Kmlaccuyeckoro pemeHusa. Ilosromy ee pelienue 
eCTeECTBCHHO IIOHMMaeTCA B OOOOILICHHOM CMBICIIe 


O<u, af Wal) —eC(Q) u 


ypapHeHuro (1) B_ cMbIcye 
UccneqopaHuio = pa3 IMM HBIX 


M3 KJIacCca 


yOBJICTBOpAeT 
paciipeyeeHua. 
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CBOHCTB pelleHui 3ayauu (1), (2) aa YacTHbIx 
3Ha4veHHM =4MCIIOBBIX TapaMeTpOB TOCBALIeHO 


OombuIoe KoNMYecTBO padot (cm. [3-12] u 
TIPHBeJIeHHbIe CCbUIKH TaM). Tak yciIOBHA 
CyIeCTBOBaHHA WJM HecylecTBOBaHHA 


TI00aIbHOrO MO BpeMeHH pellieHua 3ayauu (1), 
(2) upu N=/, l=] B cryyae oHOpoaqHO 
TIOTHOCTH (m=k=0), ObwIM U3y4eHbI B padoTax 
[3] u Moy4eHsI Cilezyrolllee ycuOBue ri00abHOW 
pa3spemmmMoctH q>2p-—-l1 wUpu wjocTaTouHo 


MaJIOM U, (Xx). 

B paOdote [10] uccneqoBaHb peryapHbre 
CBOMCTBa pelleHHi 3ana4H Kom 41a ypaBHeHue 
C Il€peCMeHHOM MJIOTHOCTBIO 

Ou. 2 A-l 
s(x)— = div(u' : |Du| Du), 
t (3) 


“ cla 


yes 
Oxy Ox N 

2 ABTOPBI HOKa3asIn JIOKAJIBHY!IO TeJIbAePOBOCTb 
pelmeHuit TIpH OWTHMasIbHbIX YCJIOBHAX Ha 


cbyHkumio motHoctH s(x). A B padore [6] 


w3y4eH BOTIpoc oO Hc4e3sHOBeHHe HOCHTeIA 
pellieHua 3a KOHe4HOe BpemaA 3anauu Kou Wa 
ypaBHeHna (3) MpH onpeyeneHHOM NoOBeyeHHH 
s(x) Ha OecKoHedHOCTH. 
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Astoppi paOortsi [9] u3yanu 3agauy (1), 
(2) B cny4ae ObIcTpon ANddy3nu 
(2N+m)/(N+m+1)<p<2 “ nonyanm 


KPHTHUeCKY!O SKCIOHEHTa THA DyxKUTA: 
ptn 


Gg. =pal4 
up /=1, k=0, g>1, 
O0<ms<n<qm+N(q-1). Ognako, kak OH 
OTMeYAalIOT UM yaIOCb JOKa3aTb ITO WIA coryyad 
2N/I(N+ I< p<2. 
B padote A.B. Maptsmenxo u_ B.H. 


Ipamenko [11] Obu1a uccneqoBaHa 3anaua Komm 
JUIA ypaBHeHHA 


p(x) = div(u* |Du 
+p(x)u', (x,t)eR” x(0,+0) 


rae p(x) =|, 
yHUBepcasibHad, He 3aBMCALad OT HadaJIbHOM 
(PyHKUMN OlleHKa pelieHua BOIM3H BpeMeHH 
oOocTpeHua. 

Len’ 1aHHo padors! aBIaAeTCA MoyYeHue 
ACHMIITOTHKH aBTOMOJICJIbHBIX pelieHHii U 
cmocoObl BbIOopa TMoOAXoAAWero HayasIbHOTO 
TIpHOMMKeHHA IA YHCIeHHOTO pellieHHa 3aya4uH 
(1.1), (1.2). 


Teopema 1. [7ycmb gq >q,. Tozda pewenue 


p-2 


Du) 


? 


-l 
. Umn nostyyeua TouHad 


3adauu Kowu (1), (2) aeaaemca 2n006abneio, 
ecu u,(x) Oocmamou4no mana. 
JMOKA3ATEJIBCTBO. 
JloctaTouHbie YyCIOBHA pa3pellHMOCTH B 
IeIOM 110 BpeMeHu 3aya4uH (1), (2) Mouy4aetca c 
TIOMOIIbIO MOCTPOCHHA OrpaHH4eHHbIX BePXHUX 


pemenui. Umem  pemenve  cileqyroulumM 
aBTOMOJICJIBHOM BAe 
u,(x,)=(T+t)’ f(n), n=|x\(T+t)", (4) 


rye dyukuna f (7) B COOTBETCTBHH C 


MOCTaHOBKOHM HCXOTHOK 3aa4n JOJDKHAa 
YOBJICTBOPATH Cie yHOWleM ABTOMOJeIBHOK 
3ayjaue 


oe | eal af 
amie 

1] 1] 1] (5) 
+Bn"™ Spt s +a f"=0 
Ao\-c248, 1 OV=0 c>0. (6) 
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I[pumMeuas MeTO] STAJIOHHBIX ypaBHeHHii 
Ula peenua 3anaun (5), (6) noy4auM 


CIIeYIOWLy!O (PYHKIUHtO 
p-l 


= p+m-k OElE 
f(€)= [a b|n| rt (7) 
i(p-1)-1 5 
= = 0, 
rye b cr ae , (i), =max(0,7). 


J{ua Toro, uTOOBI OBLIO (4) BepxXHuM pellieHHem 
3anaun (1), (2) byHkuua (7) ToKeH 
YMOBJICTBOPAT Ce LyIoWlWe HepaBeHCTBO 


a 
aera £ 


: dn dn| dn 
m+1 af 


(8) 


m 


pe 


+Bn 


C yueTom a eee Bria (PyHKUHH 
f (7) nepasencrso (8) nepenumercs 
CJIeYFOWMM OOpa30m: 
G(n)=(-N+m)B+y)+n" "ft < 0 
Jlerko BUJeTh, 4TO TIA BbIMIOTHeHHA (9) 
qoctaTouHo, uToOb1 G(0) <0 u G(x.) <0, rae 


p-l 
i (n—m)((p-1)-)) . CE 
* (b(l(p-1)-D(n-m)+ p+m-—k) 
3KCTPeEMyM TOUKAa MaKCHMaJIbBHOTO 3HayeHHA 
| ie ; 
Orctoya mosry4aeM HeEOOxOAMMBIe 
orpaHHueHua: 


(9) 


—(N+m)P+yv<0, (10) 
(q-D( pt+m-k )+(m—n)(L(p-1)-1) 1 
a (p+m-—k )(L(p-1)-1) < ((N a m)B at y)r 
n-m q-l s 
bd p+m-k d i(p-)-1 
(n—m)(1(p -1) -1) ptm-k 


(11) 
rye d=(n—m)(l(p-l)-l)+p+m-k.B 


cusIy yCIOBMe TeopeMBI 2 Bcerya Oy eT 
BbINOHeHBI (10) u (11). Teopema qoka3ana. 


Teopema 2. Pewenue c KomnaKMHbIM 
Hocumejem (q~unumunoe ) 3adauu (5), (6) npu 


E> (a/b)? Wlerm¥) umeem 
acumnmomuueckoe npedcmasienue 
F(S)=F(E)(L+ (1), 


2de f (€) onpedenennaa eviue dynxyua. 
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30ecb ACHMITOTHKa pelleHuit MOHUMaeTCHA 
B CMBICJIe: 
Bynem roBpoput, 410 (7) sBiaeTca 


acMMIITOTHKOH dyHkuuu ®, (77), ecu 
®, (7) 
2 (7) 


lim ©, (7)=0, mpu ®, (7) =0. 


=1,upu ®,(7)#0 u 


Aloxazsamesocmeo. byeM UcKaTb pellieHne 
ypaBHeuna (5) B clleqyrollemM Bue 
f=f(n)w@, (12) 

pt+m-k 

me 7 tn [o-bh p-l 


,  lpHyem 


T—>+0 pu E> (a/b)? Vir) 4TO 


TO3BOJIAeT  HCCIICIOBATb aCHMIMTOTH4eCKyIO 
yCTOM4MBOCT pellieHua 3aya4H (5) mpu tT —> +00. 

Ypapuenna (16) oTHOCHTeIbBHO wc yueTOM 
(12) mpuBogutca K BUY 


d p-l 
re Lw + [ie (z) = — Lw 


; (13) 
+k,L,w— k,w@, tz) —k,w'¢, (r) _0 
3yecb uM yanee Lw= yore) ( L,w)"" : 
w w _ . 
da ree ¢,(t)=e |(a-e ); 
glee aly 
d,(t)= _ lee = ae 
(a -e*) 
eV 5. a=) 
| p+m-k | (Ib(p+m-k))” 
vip )) lb’ (p-1) 


(ib)""(p+m—ky* (bl(p+m—b)”’ 


ae = 

ya Bima k= = MPD iy )-1., 
ptm-k 

OtmeTuM, TO wu3y4eHHe  pelleHnii 


TOCI€HHeErO ypaBHeHHA ABJIACTCA PABHOCHJIbHbIM 
W3Y4eHHHO TeX pellleHHi ypaBHeHna (1), Kaxq0e 


3 KOTOpbIX B HEKOTOPOM TIpoMexkyTKe | 7, +) 
YHOBJICTBOPACT HCPpaBCHCTBaM: 
' 
WI(T W (T 
nC ee oa ea 
r p-l 
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IIposepum, ro peutenue w(t) ypaBHeHua 
(13) uMetoT JIM KOHeYHBI Mpeze w, WIM HeT Ipu 
7 — +00. Ilyctb 
v(ct)=Lw. 
Torga da mpow3s0qHoi dynKuun v(z) 


UMeemM 


= 
v =-(ha(e)- 2 J halow 


qd 
+k,w@, (zr) +k,w", (zr) 
Jina anamm3a  pelleHHi mocieqHero 
ypaBHeHHA BBeJIeM BCIIOMIOTeCJIBHYIO (PYHKIUHIO 


O(t,)= -[ a (2) Pal 


q 
+k,w@, (7) +k,w'd, (7) 
rye yu - BellecTBeHHOe 4HCIO. Orcroya 
HeTpyJHO BUeTb, YTO IPH KaxKOM 3HAdeHHH 


(14) 


(byHKuna O(c, W) CoxpaHseT 3HaK Ha HeKOTOpOM 
mpomexytke [7,,+%)c[t),+%) mw mpa Bcex 
tv €[7,,+00) BbINOMHAeTCA OLHO H3 HepaBeHCTB 
vi(r)>0, v'(z) <0. 
VU nostomy qa byHkuuu v(t) cyuecrByet 
mpeyen mpu t €[z,,+0). 


IIpou3Beyem Tellepb NpeeuIbHEIM Mepexoy. 
IIpexye Bcero OTMeTHM, 4TO Tipu 


E = (a/b)? DM p+m) 
lim ¢(z7)>0, lim ¢(7)>0, 
T—+00 T+00 
Torga C yueTOM HOCIeHHerO JIMMUTa HU 
w=O0 wu3 (14) mia w nomy4um cresyromee 
ajlreOpan4eckoe ypaBHeHne 


p-l 
v0") ~k,w=0, 
r 


pellieHua, KOTOporo c yueTOM BbIpaKeHHA 
mia k, ub aByaetca w=1 1B cury (12) 


f(E)- (8). 

IIpH uHcneHHOM UcciIeqoBaHHe 43-3a 
He€HHCTBCHHOCTH pellleHHA BOSHUKAeT BOTIPOC O 
BbIOOPbI XOPOMWero HavaIbHOrO MpHOMKeHUA, 
coxpaHsIOWMH = cBOlcTBa HeMHeMHOcTH. B 
3aBHCHMOCTH OT 3HAaYeCHHA UMCIIOBBIX TapaMeTpoB 
ypaBHeHHA 9Ta TPYAHOCTb TipeoqoeBaetca yTeM 
yaa4qHoro BbIOopa HayvasIbHBIX mpuOsMKeHHH, B 
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KaudeCcTBe KOTOPBIX OepyTca BbIUe 
YCTAHOBJICHHbIC ACHMINTOTHYCCKHE (opMyJIBI. 


Ha OCHOBEC TIPHBCCHHBIX BBC 
KadeCCTBCHHbIX HccueqOBaHHh OBLIM 
CKOHCTPYKTHPOBaHbI UTeCpalWMOHHbIe CXCMbI UH 
TIPOBC CHI BLIUHCIIMTeCIBHOK IKCIHEPUMCHT. 
PesysIbTaTbl YNMCJICHHBIX IKCHECPHMCHTOB 

0.2 
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T1OKa3bIBalOT OBICTpy10 CXOJJMMOCTb 
uTepauMoHHorO mpomwecca 3a cyeT yya4Horo 
BbIOOpa TpeIOKXeCHHEIMH HAMM HayasIbHOTO 
mpHommxenna. Hwxe mpHBoqutca HeKOTOpbIe 
pe3yIbTaTbl U4HCJICHHbIX 9KCIIEPHMeCHTOB IA 
Pa3JIM4HBIX 3HAYCHHM YACIIOBbIX NapaMeTPOB. 


4 “2 0 2 


p=3, q=3.22, I=1,5, m=1.5, k=3, n=0.5 


Bo Bcex pHCyHKaX %KMpHbIM JIMHHAM 
COOTBETCTBYeT HayayIbHble mpHOmmKenua. CyryOnna 
(PpoHta paciipocTpaHeHHA BO3MYIeCHHA 3aBHCAT 


p=3, q=5.5, l=2, m=1, k=2, n=1.5 


pH yBeyimueHHeM m HW C yMeHbieHHem Kk. 
Boluuciumelouole IKCNEpuMeHMbI NoKa3salu, umo 
eluAHUe TJIOTHOCTH MCTOUHHKAa JIA H3MCHeCHHA 


OT HavaIbHon PyHKUMH, 3HavyeHHe MWIOTHOCTH oOsacTH paclipoctpaHeHna BOSMYLICHHA 
CpeybI M YMCIOBbIX TapaMeTpos. Pa3mMep oOsacTH He3HaYHTeJIbHO. 
pacliIpoctpaHeHuaA BO3MYIeCHHA YyMeHbIlaeTca 
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QAROR QABUL QILISHDA TIZIMLI YONDASHUVNING O’RNI 
Arabov Ubaydullo Hamroqul o’g’li', Fayziyev Muhriddin Bahriddin o'g'li? 
'Buxoro davlat universiteti tayanch doktoranti, 
*Buxoro davlat universiteti o’qituvchisi 
E-mail: ubaydulloarabov9 @ gmail.com 
Annotatsiya: Tizim sifatida taqdim etilgan qaror qabul qilish - qaror qabul gilish jarayonini tashkil 
etishda oqilona yondashuv. Tizim ko'rinishida qaror qabul qilish jarayoni harakat tushunchasi bilan 
bog'liq. Qaror qabul qilish - bu amaliy, hayotiy (laboratoriya emas) vaziyatning bir lahzasidir. 
Zamonaviy qaror qabul qilish - bu murakkab fanlararo inson faoliyati. Agar inson, intellektual yoki 
moddiy tomonidan amalga oshiriladigan harakat bo'lsa, bu qaror qabul qilish jarayonining bosqichidir. 
Barcha turdagi amaliyotlar qarorga asoslanadi. Shuning uchun ham qaror qabul qilish mavzusi ilmiy 
tadqiqotlarda birinchi o'ringa chiqdi. 
Kalit so'zlar: qaror qabul gilish, muammo, muammoli vaziyat, tizim, harakat, shaxs, tizimli tahlil. 
Annotation: Decision-making, presented as a system, is a rational approach to organizing the 
decision-making process. From a systemic point of view, the decision-making process is linked to the 
concept of action. Making a decision is a moment in a practical, real (not laboratory) situation. Modern 
decision making is a complex interdisciplinary human activity. If there is action performed by man, an 
intellectual or material, then it is the stage of decision-making procedure. All kinds of practices are based 


on the decision. That is why decision-making theme came to the forefront of scientific researches. 
Keywords: decision making, problem, problem situation, system, action, person, system analysis. 


I. KIRISH 

Zamonaviy ilmiy adabiyotlarda  tizimli 
yondashuv ko'pincha metodologiyaning yo'nalishi 
sifatida qabul qilinadigan, ilmiy bilim ob'ektlarini 
tizim sifatida ko'rib chiqishga asoslangan 1jtimoiy 
amaliyot. Tizimli yondashuv — tadqigotchilarni 
ob'ektning yaxlitligini ochib berishga, undagi 
xilma-xil bog'lanishlarni aniqlashga va_ ularni 
yagona nazariyaga birlashtirishga qaratilgan. 

Zamonaviy qarorlar qabul qilish - bu 
murakkab fanlararo inson faoliyati. Agar shaxs, 
intellektual yoki moddiy tomondan amalga 
oshirilgan harakat bo'lsa, u qaror qabul qilish 
jarayonining bosqichidir. Har qanday amaliyot bir 
qarordan kelib chiqadi. Shu sababli, "qaror qabul 
qilish" mavzusi tadgiqotning birinchi o'ringa 
chiqdi. 

Inson tomonidan zamonaviy texnologik 
vositalar asosida yaratilgan dunyoda 
yashayotganimiz zamonamizning belgisidir. Biz 
ba'zan aql bilan yaratamiz, ba'zan esa aql bilan 
emas. Bu mantiqiy emas chunki bizning shaxsiy 
tushunchamiz, biz yaratgan narsamizni tushunish, 
bizning —_istaklarimiz va __ intilishlarimizni 
ifodalaydi, lekin koinotdagi va bizning Yerdagi 
uyimizdagi vaziyatni emas. Bizning  xatti- 
harakatlarimiz qanchalik ogilona bo'lmasin, bu 
bizning sun'iy dunyoda mavjudligimizdir. 

Ma'lum bo'lishicha, zamonaviy inson - bu 
harakat qiluvchi, faollikni istaydigan, biladigan, 
loyihalashtiradigan va amalda quruvchi. U o'z 
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niyatlari va maqsadlarini amalga oshirishni istagan 
va o'z xohish-istagini bajarishga qaror qilgan 
holda, sun'iy narsalarni yaratadi. Qaror qabul 
qilish jarayoni muammo yuzaga kelganda amalga 
oshiriladi. Agar muammo bo'lmasa, unda hech 
qanday qaror qabul qilishning hojati yo'q. 
Muammo muammoli vaziyatning mevasi bo'lib 
ko'rinadi. 
I. MAVZUNING O’RGANILGANLIGI 

Qaror qabul gqiluvchi yoki shaxs uchun 
muammoli vaziyat yuzaga keladi, bunda AO - 
vaziyatning mavjud holati shaxsning xoxshiga 
mos kelmasa va Al - vaziyatning mavjud holati 
shaxsning xoxshiga mos kelsa deb olamiz. Qaror 
qabul qilish - bu muammoni aniqlash, uni 
dastlabki shakllantirish tartibidan boshlanib, 
amalda muammoni muvaffaqiyatli hal qilish bilan 
yakunlanadigan yaxlit jarayon. Qaror qabul 
qilishdagi muammoli vaziyat tadgiqotchi vaziyatni 
o'z xoxshiga ko'ra o'zgartirishi mumkin bo'lgan 
laboratoriya vaziyati emas, balki hayotiy 
muammoli vaziyat ekanligini tushunish muhimdir. 
Hayotiy vaziyat hech qachon shaxs tomonidan 
to'liq nazorat qilinmaydi va _ unga _ to'liq 
bo'ysunmaydi. 

Qaror qabul gilish qarorni amalga oshirishni 
o'z ichiga oladi, ya'ni amaliy harakat. Shaxs qaror 
qabul qiladi va uni amalda amalga oshiradi. 
Shuning uchun biz qaror qabul qilish tartibini 
o'rganish uchun Aristoteldan kelgan amaliy 
sillogizm sxemasidan va prakseologik an'anada 
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ishlab chiqilgan oddiy harakat sxemasidan 
foydalanishga haqlimiz. 

Keling, qaror qabul qilishni amaliy sillogizm 
g'oyasi nuqtai nazaridan ko'rib chigaylik. Bu sizga 
qaror gqabul gqilishning mantiqiy mohiyatini 


tushunish imkonini- beradi. Tadqiqotchilar 
Aristotelning amaliy sillogizmini eslab, bu 
mavzuni_ faol _ rivojlantirayotganliklari — bejiz 


emasligini sezmaslik mumkin emas. 

Elementar gqaror qabul qilish aktining 
mantiqiy shakli Aristotelning amaliy sillogizmida 
ifodalangan: 

Shaxs A, B ga ega bo'lishni xohlaydi. 

B ga ega bo'lish uchun C harakatni amalga 
oshirish kerak. Shuning uchun A_ shaxs C 
harakatini amalga oshirishi kerak. 

Birinchi shart shaxsning maqsadini bildiradi. 
Ikkinchi shart shaxs o'z harakatida ishlatmoqchi 
bo'lgan_ vositalarni belgilaydi. Xulosa_ shaxs 
bajarishi_ kerak bo'lgan harakatni belgilaydi. 
Amaltiy xulosaning xulosasi Aristotel yozganidek, 
harakatdir. 

Amalty sillogizm zaruriy, deduktiv fikrlash 
emas, balki asosli induktiv mulohaza_ bo‘lishi 
prinsipial jihatdan muhimdir. 

Qaror qabul qilish jarayonini tushunishning 
muhim jihatlari ham prakseologik an'analarda 
inson harakatini o'rganish orqali ochib berildi. 
Avvalo, bu qaror qabul qilingan harakatning 
ogibatlari muammosi. Shuningdek, maqsadga 
erishish uchun tanlangan vositalar muammosi va 
magsad go'yilgan holatlar. 

Jamiyatdagi oddiy harakatning tuzilishini 
eslaylik. Oddiy harakat deganda shaxsning bir 
irodali harakati tushuniladi. Mana _ oddiy 
harakatlarga misollar: 

Kommutator o'q tutqichini bosdi - relslar 
harakatlandi, 

Siz kalitni bosdingiz - chirog yondi 

Siz hisob-kitoblarga e'tibor qaratdingiz - siz 
100 + 100 = 200 ni hisobladingiz 

Harakat tarkibiga quyidagilar kiradi: 

- shaxs (harakatning agenti yoki harakatning 
aybdori - shaxs) 

- uning irodasi 

- uning harakat maqsadi. 

- harakat vositasi (harakat usuli va harakat 
materiali) 

- harakat mahsuloti 

Harakat nazariyasi kontekstida masala va 
harakatni amalga oshirish imkoniyatlari ko'rib 
chiqiladi. Ikki turdagi imkoniyatlar mavjud: 
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1) shaxsning ichki imkontyati, 
qobiliyat va harakat qilish istagi; 

2) harakatning tashqi imkoniyati, uni vaziyat 
imkoniyati deyiladi. Bu ixtiyoriy vaqtda sodir 
bo'lgan shaxsdan tashqaridagi holatlarga tegishli. 

Vaziyat - bu ma'lum darajada harakatga 
yordam beradigan yoki to'sqinlik qiladigan tashqi 
holatlar. Muayyan vaqtda shaxs biror harakatni 
amalga oshirish uchun situatsion imkoniyatga ega 
bo'lishi yoki bo'lmasligi mumkin. Lekin ma'lumki, 
harakatning mavjud situatsion imkoniyati vaqt 
o'tishi bilan yo'goladi. Shuning uchun hal qiluvchi 
moment tushunchasi kiritiladi. Hal qiluvchi 
moment - bu_ harakat qilishning  vaziyatli 
imkoniyati tugaydigan moment va u_ bilan 
birgalikda harakat qilish imkoniyatt. 

I. METODLAR 

Shaxsning tanlov qilgani nimani anglatadi? 
Bu shaxs degan ma'noni anglatadi 

- Siz buni (A) qila olasiz va siz boshqa 
narsani (B, C, D, va hokazo) qilishingiz mumkin 
deb taxmin qilingan. 

- Bir (A) va boshqasini (B, C, D va 
boshqalar) solishtiring. 

- Qasddan (ongli ravishda) ko‘pdan bittasi 
(A) bo‘lsin (A, B, C, va hokazo) va ataylab 
boshgasi (B, C, D va boshqalar) bo‘Imasligi uchun 
qildi. 

Shaxs o0'z tanlovi va harakatini nafaqat ichki 
va vaziyat imkoniyatlari sharoitida, balki 
jamiyatda ma'lum qadriyatlar, axlogiy me'yorlar 
va an'analar mavjud bo'lgan sharoitlarda ham 
qiladi. Masalan, harakat yomon yoki rahmdil, 
qahramonlik yoki qo'rqoqlik deb  baholanishi 
mumkin. Shaxsning o'zi ongli yoki ongsiz 
ravishda o'z harakatida ma'lum me'yorlarga amal 
qiladi va qadriyatlarni boshqaradi. 

Oddiy harakatni madaniyatga, jamiyatga 
quyidagi sxema bo'yicha kiritilishini tasavvur 
qilish mumkin (1-rasm): 


Normalar, 
qadriyatlar 
Harakat 
Magqsad + ae 
= tartibi > 
Shartlar 
holati 


1-rasm. Jamiyatdagi oddiy harakatlar 
sxemasi 
Shunday qilib, qaror qabul qilishni mantiqiy 
va prakseologik an'analar kontekstida ko'rib 


ya'ni 


Harakat 
mahsuli 


Harakatning 
aybdori 
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chigish shuni ko'rsatdiki, qaror gqabul qilish 
kontseptsiyasi uning zarur elementi sifatida qaror 
qabul qilishda amaliy va spekulyativ o'rtasidagi 
ajralmas bog'liqlik g'oyasini o'z ichiga olishi 
kerak. 

Zamonaviy sharoitda qaror qabul gilish 
mavzusini talqin qilishda ikkita fikrni ta'kidlash 
muhim va asosty ko'rinadi: 

- garor qabul qgilishning amaliy tabiati, ya'ni 
uning hayotiy vaziyatda ishtirok etishi va buning 
natijasida amalga oshirish bosqichidagi qarorlarni 
qabul qilish jarayonida ishtirok etishi; 

- qaror qabul qilishning tizimliligi. 

Keling, tizimli an'anaga murojaat qilaylik. 

Qarorlarni tadqiq  qilishning — tizimli 
an'analarida tizimli yondashuv qarorlarni qo'llab- 
quvvatlash funktsiyasi sifatida ishlaydi. U ikkita 
rolda namoyon bo'ladi. Ulardan biri qaror qabul 
qilish jarayonining o’zini' tizim _ sifatida 
ko'rsatishdir. Ikkinchisi muammoni hal qilish 
vositasi sifatida tizimlarni qurishdir. 

Eng qiyin holatlarda, natija muammoni hal 
qilish emas, balki muammoli vaziyatni boshga 
muammoli_ vaziyatga  o'tkazishdir (boshqa 
muammoni 0'z ichiga olgan vaziyatga o'tish orgali 
"muammoni hal qilish" deb ataladi). Ular, 
masalan, yumshoq metodologiya predmeti bo'lgan 
muammolarda uchraydi. 


Siz muammoni 
shakllantirasiz 


Muammoni 


Muammo qayta aniqlash 


borligini 
sezganingizda 


| 


Boshlash 


Barcha 
qarorlarni rad 
etish 
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Qaror qabul qilish usuli: maqsad, vosita va 
usullarni izlash, natija. Shaxs bu haqda bilishi 
ham, bilmasligi ham mumkin. Shu bilan birga, har 
qanday qiyin vaziyatda qaror qabul qilish tizim 
ekanligini tushunish kerak. Va bu tizimli ravishda 
amalga oshirilishi kerak. Ko'p hollarda qaror qabul 
qilish jarayoni (yoki qisqacha aytganda "qaror 
qabul qilish") iterativ tizimdir (ya'ni garor qabul 
qilish jarayonining oldingi bosqichlariga qaytish). 
Masalan, tizim tahlili ma'lumotlarning "natijani 
qaror qabul qiluvchiga taqdim etish" bosqichidan 
"muammolarni shakIlantirish" bosqichiga 
harakatini namoyish etadi. Bu_ cheklovlar, 
mezonlar, maqsadlar va demak, ilgari ko’rilgan 
mugobillarni maqbul qayta ko'rib chiqishga olib 
keladi. Qaror gqabul gqilish jarayoni davom 
etmoqda. Va shunga o'xshash, Qaror qabul 
qiluvchini qoniqtirmaguncha, ya'ni qaror qabul 
qiluvchi harakatning boshlanishi uning istak- 
niyatining amalga oshishiga olib kelishiga ishonch 
hosil qilganda. Bu misol, xususan, tizim tahlili 
qaror qabul qiluvchiga taqdim etilayotgan axborot 
sifatini yaxshilashini ko'rsatadi. 

Sxematik va vizual shaklda muammoning 
yechimi aylana bo'ylab yurish sifatida tasvirlangan 
(2-rasm). 


Yechim bo’lish 
uchun 


mezonlar 


Mumkin 
bo’lgan 
yechimni izlash 


Mezon va 
qarorlarni 
taqqoslash 


Optimal 
yechimni 
tanlash 


2-rasm. Sxema: masalani aylana bo'ylab yurish sifatida hal qilish 


Tizim tahlilining = mohiyati murakkab 
tizimlar qanday ishlashini tushunish 
chegaralaridagi muammolarni  o'rganishdir. 


Tadqigotlar shuni ko'rsatadiki, odam har qanday 
fikrlash uslubiga yoki muayyan uslubga ongsiz 
ravishda moyil bo'ladi. Bu fikrlash namunasi yoki 
psixologik inersiya deb ataladi. Psixologik 
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inertsiya hodisasi asosan_ ko'plab _ o'qitish 
usullarining natijasidir. Ular o'qituvchini talabani 
qarorlar va xulq-atvor uchun tayyor aniq retseptlar 
bilan to'ldirishga yo'naltiradi va qaror qabul qilish 
uchun bilimlarni izlashga o'rgatishga 
yo'naltirmaydi. 
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Demak, mugobil variantlarni tanlashda 
odamlarning irratsional xatti-harakatlariga 
misollar mavjud. Ma'lum bo'lishicha, qaror qabul 
qiluvchining tanlovi ma'lumotni taqdim etish 
usuliga bog'liq. Irratsional xulq-atvorning taniqli 
misoli - "general dilemmasi". Bu quyidagicha. 

General dushman hududida mag'lubiyatga 
uchraydi. U 600 kishidan iborat o'z go'shinlarini 
dushman hududidan olib chigishi kerak. General 
ikkita mumkin bo'lgan yo'ldan birini tanlaydi (3- 


rasm). 
600 kishilik 
qo’shin 


l-yo’l 


200 kishi 
qutgariladi 
0 kishi 600 kishi 

qutgariladi qutgariladi 


3-rasm. Generalning dilemmasi 
Birinchi yo'l 200 kishini saqlab gqolish 
imkonini beradi. Ikkinchi yo'l 1/3 ehtimollik bilan 
hech kim o'Imasligini, 600 kishining qutqarilishini 
yoki 2/3 ehtimollik bilan hech kim tirik 
qolmasligini ko’rsatadi. Ko'pchilik rasmdagi 
birinchi yo'lni tanlaydi. Shunda ular butun 
armiyani yo'qotish ehtimolidan qochishadi. 
Keyin chizma o'zgartirildi va ko'rib chiqish 
uchun taqdim etildi (4-rasm). 


600 kishilik 
qo’shin 


400 kishi vafot 
etadi 

600 kishi vafot Hech kim vafot 

etadi etmaydi 


4-rasm. Generalning dilemmasi 

Ushbu rasmda birinchi yo'lda 400 kishi 
halok bo'ladi. Ikkinchi yo’lda 1/3 ehtimollik bilan 
hech kim o'lmaydi va 2/3 ehtimol bilan 600 
kishining hammasi_ o'ladi. Bunday _ holda, 
ishtirokchilar ikkinchi yo'lni tanlashadi. U barcha 
odamlarmi §_ qutqarish ~ ==imkoniyatiga __ ega. 
Dilemmaning ikkinchi ifodasidagi farq shundan 
iboratki, natija yo‘qotish ko‘rinishida ko‘rsatilgan, 
birinchi ifodasida esa daromad_ ko‘rinishida 
ko‘rsatilgan edi. 


2-yo'l | | 1-yo’l 
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Bundan shunday xulosaga kelish mumkinki 

a) shaxsdan butunlay ogilona qaror qabul 
qilishini kutish ma'nosiz va 

b) qarorlar qabul qilishda axborot ta'minotini 
amalga oshirish usuli alohida ahamiyatga ega. 

Cheklangan ratsionallik tushunchasi 
alternativalardan birini oqilona tanlashning eng 
keng tarqalgan nazariyalaridan biriga aylangani 
bejiz emas. Shaxsni amalda boshqaradigan qaror 
qoidalari qaror nazariyalarida mavjud deb taxmin 
qilinganlardan farq gqiladi. Endi qaror qabul 
qilishda yuzaga keladigan yana bir cheklovga 
e'tibor qarataylik. Bu shaxsning psixologiyasi 
bilan emas, balki uning bilim darajasi, madaniyati 
bilan bog‘liq. 

Barcha muammolar uchta toifaga bo'linadi: 

- Yaxshi tuzilgan yoki miqdoriy jihatdan 
aniqlangan muammolar, ularda muhim 
bog'ligliklar shunchalik yaxshi tushuniladiki, 
ularni ragamlar yoki belgilar bilan ifodalash 
mumkin, ular oxir-ogibat miqdoriy hisoblanadi. 

- Tarkibi tuzilmagan yoki sifat jihatidan 
ifodalangan, faqat eng muhim_ manbalar, 
xususiyatlar va xususiyatlarning tavsifini o'z 
ichiga olgan, ular  orasidagi miqdoriy 
munosabatlar mutlaqo noma'lum. 

- Ham sifat, ham miqdoriy elementlarni o'z 
ichiga olgan erkin tuzilgan yoki aralash 
muammolar; bundan tashqari, muammolarning 
sifat, kam ma'lum va noaniq tomonlari ustunlik 
qiladi. 

Bu tasnif ko'p narsani tushunishga imkon 
beradi. 

Muammolarni_tasniflashda muammolar 
murakkablik darajasiga ko'ra tartibga solinadi. 
Masalan, tashkiliy qarorlarning dasturlashtirilgan 
va dasturlashtirilmagan _toifalari = mavyjud. 
Dasturlashtirilgan qaror - bu muayyan bosqichlar 
yoki harakatlar ketma-ketligini amalga oshirish. 
Odatda, bunday hollarda alternativalar 
assortimenti boy emas va ularni tanlash tashkilot 
tomonidan belgilangan yo'nalishlar doirasida 
amalga oshirilishi mumkin. 

Tizimli tahlil - bu muammoni hal qilishni 
o'rganish mavzusiga aylangan tadqigot. Tizimli 
tahlil birinchi marta tizimlar kontseptsiyasiga 
asoslangan muammolarmi hal — qilishning 
umumlashtirilgan metodologiyasini taqdim etdi. 
Tizimli tahlilning asosiy mazmuni_ uning 
kontseptual apparatida, tushunchalari, g'oyalari, 
yondashuvi, munosabatlarida yotadi. Tizimli tahlil 
qaror gqabul qilish jarayonining — tuzilishini 
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belgilaydi. Shu bilan birga, ushbu metodologiyani 
qo'llash muvaffaqiyati amaliy vaziyatlarda uning 
talablarini sharhlay olish gobiliyatiga bog'liq. 
Tizimli tahlil yugori darajadagi umumiylik: 
jarayon, aloqa, xususiyat, munosabat, bilim, 
qadriyatlar, faoliyat, ma’no kabi tushunchalar 
asosida quriladi. Shuning uchun uni qo‘llash 
istalgan shaxsdan yuksak madaniyatni talab qiladi. 
Qaror qabul qiluvchining fikrlash intizomi qaror 
qabul gilish uchun zarur, ammo etarli bo'lmasa-da, 
shartdir. Yana bir ajralmas shart - bu tahlilchiga, 
ya'ni fanga ishonch. Bu nozik masala, chunki o'z 
xoxish-istaklarini ifodalashning to'g'riligi va 
tizimli tahlil orgali o'z xohish-istaklarini 
aniqlashtirish va aniqlashtirishga intilish yugqori 
darajada rivojlangan o'z-o'zini anglashni anglatadi. 
Shu bilan birga, shaxs o'z ongining axloqiy 
tarkibiy qismini amalga oshirishga qodir bo'lishi 
kerak. 

Tizim tahlili qaror qabul qiluvchiga o'z 
qarorining sabablarini tushunishga va ularni aniq 
shaklda ifodalashga yordam beradi. Tizim tahlili 
tufayli globallashuv va axborotlashtirish davrida 
har qanday qaror shaxsiy ekanligi ayon bo'ladi. Bu 
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qaror qabul gqilishning axlogiy jihatini va qaror 
qabul gqilgan shaxsga xos_ bo'lgan axloqgiy 
tamoyillarning rolini ta'kidlaydi. Bilimga ega 
bo'lish bu shaxs-shaxsning — sub'ektlararo 
navigatsiya qilish qobiliyatini anglatadi, chunki 
ahamiyatsiz bo'lmagan holatlarda qaror qabul 
qilish ilmiy va amaliy bilimlarning — turli 
sohalaridan bilim-axborotni jalb qilishni talab 
qiladi. Bu, o'z navbatida, qaror qabul qiluvchilarni 
tayyorlashga jiddiy, ammo amalga oshirish qiyin 
bo'lgan talablarni go'yadi. 
IV. XULOSA 

Shunday qilib, bizni o'rab turgan butun 
dunyo, uning ob'ektlari, hodisalari va jarayonlari 
tabiati va tuzilish xususiyatlari jihatidan eng 
xilma-xil bo'lgan tizimlar to'plamiga aylanadi. Shu 
bilan birga, har bir tizim ichida tizim yoki 
kichikroq tizimlar to'plami mavjud bo'lib, har bir 
tizim u yoki bu tarzda uning ichida joylashgan, u 
bilan bir xil darajada yoki tashqarida joylashgan 
boshqalar bilan o'zaro ta'sir qiladi. Tizim usuli 
o'rganilayotgan tizimning chegaralarini aniqlashni 
va o'rganilayotgan tizimdagi ma’lumotlarni tahlil 
qilgan holda qarorlar qabul qilishni nazarda tutadi. 
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Annotation. This article discusses the use of software to improve students' environmental 
education skills and mechanisms. Improving the quality and content of online resources, focusing on the 
number and quality of educational platforms, the implementation of algorithms and modules. The 
development of computer skills in students during the period of scientific and technological development 
requires special attention to the issues of adaptation to the educational process. 
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Introduction. Improving the content of 
modern forms of environmental education in 
general secondary schools is a modern 
requirement. The development of science and 
technology and the development of modern 
computer networks today demand that the issues 
of enriching the content of science programs, the 
development of social consciousness, the 
achievement of harmony in the relationship with 
nature and society remain relevant. 

The factor of human development, the 
development of science and technology has raised 
the relationship between society and nature to the 
next level. Raising the level of human attitude to 
nature, environmental awareness and culture, the 
use of modern technology in improving the 
mechanisms of environmental education is of great 
importance as an important issue today. Such 
decisions as the day-to-day development of young 
people's skills in the use of various techniques and 
technologies, proper organization of their leisure 
time, proper use of Internet resources, increasing 
the number of scientific portals in the field of 
education and upbringing and similar issues are 
regulated in Presidential Decree PF-6079 of 
5.10.2020 and the Resolution of the Cabinet of 
Ministers of December 31, 2019 No 265 "On 
approval of the concept of continuous spiritual 
education and measures to implement it", PF-60 
dated 28.01.2022. Particular attention is paid to the 
use of software, increase the number of electronic 
resources and portals, increase the quantity and 
quality of educational platforms. At present, the 
competence of young people in the use of 
computer technology is growing day by day. On 
the one hand, the breadth of the virtual world, the 
abundance of opportunities to use it, the reduction 
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of time and costs, on the other hand, to ensure that 
the younger generation is not too tightly connected 
to the spider web, properly organize their free 
time, pay attention to the content and quality of 
Internet portals. An important issue facing our 
state is to increase the resources that contain the 
materials that form the basis of moral and social 
education. 

Relevance of the topic. As society has 
evolved, environmental problems have also 
evolved day by day and have become global 
problems that need to be addressed by humanity. 
The development of skills such as love of nature, 
creating a healthy environment, preserving the 
diversity of the components of nature plays a key 
role in shaping the attitude of today's young 
generation to nature. Software tools have many 
conveniences to use, saving time and resources, 
costs. Online platforms and resources differ from 
other resources by their ease of operation, 
consistency, and ease of obtaining data at any time. 

At present, the development of technical, 
technological and software competencies among 
young people raises the issue of improving the 
online resources used by students, enriching the 
content, improving the resources used by students 
and youth. What portals do young people work 
with? What do they spend their free time on? What 
is the share of educational resources in online 
resources? How much time do young people spend 
in entertainment programs and networks? These 
issues are very topical. After all, today our young 
people spend a lot of time on social networks and 
entertainment programs. Improving the weight, 
content and quality of online resources in 
improving the skills of spiritual, moral and social 
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education remains one of the main challenges of 
today. 

The purpose of the study. The purpose of 
the study is to improve the mechanisms of 
environmental education in software tools. There 
is a great demand today for the development of 
environmental education skills in students using 
online resources in education, modern software 
tools. Improving the quality of students’ Internet 
access through mobile applications, online 
resources and _ platforms, increasing — the 
competence of socio-environmental education and 
contributing to the meaningful organization of 
leisure time of young people. 

Improving the mechanisms of modern socio- 
environmental education in software currently sets 
the following requirements: 

- Development of social education skills in 
students; 

- Improving the competence of working 
with information technology; 

- Ability to apply modern teaching methods 
in the classroom; 


- Ability to use technical software to 
improve the mechanisms of social 
education; 


- Creation and improvement of databases 
that develop environmental education 
skills in the system of information and 
communication networks; 

- Improving the quality of resources that 
serve to improve the mechanisms of 
environmental education, ease, 
convenience, speed in data _ sorting, 
achieving data reliability and accuracy, etc. 

Research hypothesis. Identify features of 
improving the mechanisms of environmental 
education using technical and_ technological 
capabilities in improving the mechanisms of social 
education, including environmental education. 
Adequate approach to the environment can be 
developed in young people through the 
development and implementation of indicators of 
self-monitoring, analysis, understanding, 
evaluation. 

- Scientific and theoretical analysis of the 
improvement of environmental education 
mechanisms in software, study of ways to 
increase their effectiveness; 
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- Determining the indicators of 
environmental education and the level of 
assessment; 

- Determining the level of environmental 
education; 

- Development of a model for monitoring 
the process of environmental education; 

The purpose of improving _ the 
mechanisms of environmental education in 
software: In improving the mechanisms of 
environmental education, we must pay attention to 
the development of the following features in 
students: 

- Teaching to imagine eco-images, to 
understand problems, to love and care for 


nature; 

- Development of skills in understanding, 
imagining environmental problems, 
describing environmental problems, 


creating algorithms for nature conservation 
through software; 

- Ability to see environmental problems, to 
understand the cause-and-effect factors, to 
analyze, to express an opinion on the 
problem and to develop the ability to 
describe it in algorithms and models. 

Analysis and methodology of scientific 
literature on the topic. The history of ecological 
teachings dates back to ancient times. Examples 
include works by Aristotle, famous Indian epics, 
and the Avesta. With the development of human 
thinking and consciousness, the development of 
religious and secular teachings, the emphasis on 
environmental education has also developed. 
Well-known educator Jan Amos Comenius 
highlighted the role of nature in the education of 
man in his work "The Great Didactics".! Jan 
Comenius advocated that the processes in society 
are related to nature, that nature is created on the 
basis of certain laws, and that the principle of 
education is in harmony with nature, that man is 
part of nature and that he is part of nature subject 
to its most basic, general laws. According to Jan 
Comenius, these laws of nature also have an effect 
on the plant and animal kingdoms, and man, as a 
part of nature and as a part of nature, is subject to 
its most basic, general laws.” These laws of nature 
have an effect on the plant and animal world, as 
well as on man. According to Jean-Jacques Russo, 


: https://bank.nauchniestati.ru/primery/doklad-na-temu- 
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children should be brought up naturally in 
accordance with nature. He believes that children 
get their upbringing from three sources: nature, the 
people and things around them.* 

The issue of pedagogical foundations of 
environmental education was discussed by 
academician I.D. Zverev (Fundamentals of 
Ecological Theory)*, AN Zakhlebniy (Pedagogical 
Foundations of Ecological Education)’, E.O. 
Turdikulov (Problems of providing with 
ecological education in teaching natural 
sciences)®, I. Suravegina (Providing with 
ecological education in teaching Biology)’ and 
reflected in the research work of a number of 
scientists. 

Problem statement: In order to increase the 
competence of modern environmental education, it 
is necessary to pay attention to a number of 
requirements. In addition to improving the 
mechanisms of environmental education, it is 
important to direct students to environmental 
research activities. It is very important to develop 
skills such as generating ideas and concepts about 
ecosystems and the _ natural environment, 
understanding the process, evaluating, expressing 
opinions, and observing. 

Software has to apply software code and 
algorithms in practice to implement an idea in the 
field of computer science. Increasing the role and 
importance of software in the development and 
improvement of environmental education skills in 
secondary schools is directly related to the 
development of technical and_ technological 
competence of students. Implementation of 
environmental education mechanisms in software 
means the implementation of ideas to improve the 
mechanisms of education through software. 

In the development of ecological 
consciousness and culture, first of all, it is 
necessary to help the student to think correctly 
about the components of nature and events in 
nature, that man is a part of nature, to analyze the 
ecological situation. The student should be able to 
monitor the nature of their habitat, gather 
knowledge about natural-archaeological- 


s https://xn--j lahfl.xn-- 
plai/library/osnovnie_pedagogicheskie_idei_zhanzhaka_ru 
sso_201520.html 

4 3pepes V.JI. Skon0rna B WIKObHOM OOpa30BaHun. Hosprii 
aciiekT oOpa30Banua.- M.: 3Hanue, 1980. 96 c. 
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recreational protected areas, develop knowledge, 
skills and competencies in environmental 
monitoring. 

We are assisted by the programs "eco- 
calendar", "agenda", "daily observations", "eco- 
sticker", "ecologos", which are part of the online 
platform. These programs are very convenient for 
setting the agenda, planning and conducting 
environmental monitoring, checking the progress 
of environmental monitoring, and also help 
students to organize their free time properly. The 
ecological calendar includes information on nature 
protection, nature holidays and important dates. 
The agenda includes information on the structure 
of the content of daily activities. Eco-sticker and 
Ecologos programs can be used for fun games for 
young schoolchildren and game-related answers, 
questions and answers, creative puzzles. It is 
expedient to start the implementation of 
environmental education mechanisms with the 
development of software tools and _ simple 
algorithms. Simple animations, simple algorithms, 
slides and sequences serve to improve the 
mechanisms of environmental education in 
students. 

Why use animation software in education 
and upbringing? First of all, to develop new skills 
in students. Animation is a universal tool that 
develops working skills in students, as well as in 
animation programs the student understands better 
because of his direct participation, new creative 
ideas emerge. From this point of view, the student 
first of all understands what he can do in the 
programs he works on, understands the essence of 
the content. 

Let’s take a look at the advantages of 
Blender animation software - one of the simplest 
animation programs that students can do. Blender® 
is a 3D animation program that makes it much 
easier to create educational animated presentations 
and clips. Blender features - displays excellent 
animations based on the tracking mechanism, can 
preview the live screen, has a range that supports 
high-definition lighting, a complete set of 


yCIOBUA IKOMOrMYeCKOrO OOpa3z0BaHuA: CO. Hayy.tp — M.: 
1983.- C. 10-15 

®° Typauxyzos 9.0. Atpod myxur Ba uncon. — T.: 
Buoskocan, 1996. — 28 6 

7 Cypapernna VT. Dxonorua gua yuntens. M.: 
Vi3gatempcKkui fom. 1999.-132 c. 

8 https://filmora. wondershare.com/ru/animated-video/best- 
3d-animation-software-free-paid.html 
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modeling tools, 3D drawing, painting, easy and 
convenient texting. 

Let’s take a look at a series of animations to 
interpret the environmental situation that occurs 
due to deforestation. First of all, the animation is 
created by depicting a lush green area with trees, 
gradually showing the process of tree felling and 
desertification, and in the next stage by showing 
desert and barren soils, an area that has become 
waterless and arid due to tree felling. In this 
animation, images of trees and their cuttings are 
created by placing and painting, illustrating in 
sequence. When the reader creates this animation, 
he understands and thinks about how to interact 
with nature through these processes, improves his 
understanding of how to properly relate human 
relationships with nature, develops creative 
thinking. 

Key analysis and results: It is necessary to 
develop work in such areas as "mini-games", "eco- 
calendar", "eco-reminder", "did you know?", "Red 
book", which form and develop environmental 
education skills through simple and easy programs 
that are part of online platforms and resources. 
Information on holidays and days on an 
environmental theme related to special dates can 
be planned and executed through special 
applications on smartphones and tablets. For 
example, in the "Red Book" and "Did you know" 
sections, you can enter data into the online 
program, create such things. 

March 21 — Navruz holiday or International 
Forest Day, April 15 — Environmental Awareness 
Day, May 3 — Sun Day, October 4 — World Animal 
Day.” Here are some examples of questions from 
the Red Book: What is the Red Book? What plants 
and animals are listed in the Red Book? What are 
the flora and fauna? questions such as We have 
summarized the results as a result of a number of 


studies and discussions on improving the 
mechanisms of environmental education in 
software. 


When we ask young people with computer 
skills questions about robotics, most of them say 
that in the future there are plans to create devices 
or robots that will clean the surrounding area, 
collect garbage and sort it. When we ask high 
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school students what they think about 
environmental measures, they point out that 
environmental protection and conservation should 
increase fines, sort trash cans by color and teach 
children from an early age to dump in a designated 
box, and promote tree planting. In the “Man and 
Nature” drawing competition, the majority of 
students expressed their opposition to 
deforestation, saying that deforestation is causing 
global warming and dust storms. 

Conclusion: In conclusion, we can say that 
at the present time, technical and technological 
progress is growing rapidly, and at the same time 
the issues of improving the mechanisms of 
environmental education are becoming 
increasingly important. Observing nature, the 
events that take place in it - the development of 
students' skills of understanding — events, 
expressing ideas, imagining images and modeling 
them - these are the problems of today. 

- Enrichment of Internet resources used by 
young people in terms of quality and 
weight; 

- Pay attention to the content and essence of 
the resources used; 

- Pay attention to the spiritual, educational 
and social analysis of the content; 

- Planning and programming the proper 
organization of youth leisure; 

- It is necessary to take into account the 
issues of collecting, generalizing 
environmental knowledge, the correct use 
of this knowledge and information in 
relation to the environment, and data 
modeling. 

Childhood is a period of rapid development 
of the child. The environment is an important stage 
in the formation of an intensive relationship with 
the world and nature in which we live, especially 
in the middle and upper grades of school age. It is 
important to improve the skills of environmental 
education of young people in accordance with 
modern technologies, the rational use and 
intensive reproduction of natural resources, the 
development of environmental culture in 
connection with nature and society. 
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